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FOREWORD 


T he growth of science and technology, the advance of medicine, 
universal education, and general enlightenment have greatly 
increased the valid authority of science. Any number of social 
questions which were once the exclusive prerogative of religion and 
conventional morality are now recognized as falling within the sphere 
of the social sciences. Sex and family relations are examples. Virtue 
and wickedness have largely given way to personality adjustment and 
maladjustment ; and crime is traced in considerable measure to social 
causes. The schoolboy is no longer beaten as inherently bad or lazy 
because he neglects his studies. Nutritional, medical, personality factors 
are, instead, investigated, and the home life and associates of the boy 
are searched for contributing causes. In this shift from moral con- 
demnation to technical remedies, we see the concurrent rise of science 
and humaneness. This kind of progress has resulted in an increasingly 
materialist outlook. But, as we shall see, it is a more subtle and adequate 
kind of materialism. 

The purpose of this cooperative book in which scientists and phi- 
losophers collaborate is, quite simply, the exploration and reformula- 
tion of materialism. 

Although anticipated by the Milesians and Heraclitus of Ephesus, 
the first clear-cut materialists of ancient Greece were Leucippus, 
Democritus, and Epicurus. A passage from Lucretius' poem “On the 
Nature of Things" will show the searching insights of these ancient 
thinkers : 

But nature 'twas 

Urged men to utter various sounds of tongue. 

And need and use did mould the names of things, 

About in same wise as the lack-speech years 
Compel young children unto gesturings. 

Making them point with finger here and there 
At what's before them.* 

♦William Ellery Leonard's translation, Everyman’s Library. 
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The early Greeks wrote the first chapter of materialism, but many 
more are still to be added. 

In this volume we are concerned mainly with modern materialism. 
Scientists have joined philosophers to examine the issues with as much 
light and as little heat as possible. Modern materialism, as we under- 
stand it, asserts the following : The inorganic pattern of matter is prior 
to living, minded and purposive organisms, which arise gradually and 
only as a result of a complex evolutionary development. With the 
advent of organic life, new, biological laws begin to operate. The 
principles of physics and chemistry necessarily apply, but are not by 
themselves sufficient to the biological level. Thus mechanism or the 
theory that physicochemical explanation is adequate to all levels, is 
emphatically rejected. If a thing can be explained by physics and 
chemistry, however, it must be so explained, and there is no justifica- 
tion for adverting to any other level of the organization of matter. The 
inorganic and organic constitute distinctive levels, which can be re- 
ferred to as lower and higher, in the sense that organic material 
systems are more highly organized and more complex, exhibiting new 
behavior traits. There are also many subsidiary levels, gradients, and 
resonances within the inorganic and organic. Within the organic, for 
example, we have cell, tissue, organ, organ system, organism, and 
population. Each level except the first contains all lower levels within 
it. For example, the tissue contains cells, which in turn have chemical 
components. The cell within a tissue, however, does not behave just as 
it does outside the tissue. Chemistry within the cell, too, is altered by the 
envelope which contains it. The one-floor plan of the classical biological 
mechanism is thus superseded by a modern structure displaying many 
diverse stories. The top stories, however, are always supported by the 
lower floors ; and all floors must rest upon the ground floor studied by 
physics and chemistry. The diverse stories, the modern materialist 
insists, can be easily confirmed by scientific methods. Organized matter 
reveals integrative levels of organization characterized by distinctive 
laws. 

As to the nature of matter, the materialist as a philosopher has 
nothing factual to add to the account of the scientists, although 
scientists may sometimes use ^‘matter"' in a limited sense (interpreting 
light, for example, as matter if it is corpuscular, but not if it is of wave 
form). The materialist holds that philosophers cannot improve upon 
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the descriptive concepts of matter supplied by the working scientists of 
his time. He accepts what the physicist, chemist, biolt^ist, histologist, 
etc. say as the best approximation at any given time. But he 
should be able to add considerable epistemological clarification along 
with semantic and categorial analysis. History shows this is also 
needed. 

The theory of integrative levels turns its back upon any crude 
mechanism, much as recent science is doing, but also guards against 
new and subtle forms of Vitalism. In conformity with the findings of 
the biological sciences, purpose, intention, plan are confined to the top 
reaches of the phylogenetic scale. General teleology is therefore ex- 
cluded. The modem materialist forgoes the comfort, unless it be in 
poetic reverie, of imagining that the order of nature is attuned to his 
purposes, or endowed with sensitivity and beneficence. Such longings 
have yielded myths in all ages, but are scarcely appropriate for a 
scientific era like our own. The materialist makes himself at home in 
the world, not by investing Nature with purpose, but by transforming 
it to meet his needs. The vast strides already accomplished by science 
in controlling and utilizing and molding nature are an earnest of the 
advances to be worked for and achieved in the future. Modern 
materialism is thus marked by an effective, working optimism. 

Modern materialism is hospitable to every effective method of the 
sciences, and excludes no procedure which is likely to yield understand- 
ing or prediction. It characteristically emphasizes explanation in terms 
of causal and genetic relations, in contrast to idealism, which makes 
the relations of ideas primary, and explains the course of the world in 
terms of abstractions. While insisting on the indispensability of highly 
specialized, detached studies of various subject matters, the modern 
materialist recognizes the equal importance of integrating special 
departmental studies into a comprehensive world view. He thus 
emphasizes, in contrast to many other philosophical tendencies, the 
interrelatedness of things. Materialism does not doubt the possibility 
of satisfying man's need for a comprehensive picture of the universe, 
and asserts the capacity of scientific methods eventually to cope with 
basic human problems. It therefore combats agnosticism, skepticism, 
and all irrational confessions of defeat. 

Thought and symbolism have a strategic role in the material world 
at the human level, but always in close connection with brain events 
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and brain traces. No mental process occurs without its appropriate 
neural patterns. In the behavior of the organism, the psychic and 
biological are fused. The movement of an animal is not merely trans- 
position in space but also movement to escape, for example, or move- 
ment for food. Movement is psychobiological. There are not two 
processes that satisfy basic needs and desires — one mental, the other 
physical — but rather one psychobiological process. The study of be- 
havior is the only scientific approach to the understanding of mind; 
hut this does not rule out hypotheses as to the contents of other minds, 
that is, reconstructions of mental states of others, on the basis of 
behavior. Language is here of primary import. Introspection is, of 
course, a valid method, but the final test of it is behavioral. Obviously 
excluded by our position are dualisms, parallelisms, and simple or 
reductionist identity views of mental and bodily processes. 

The psychobiological individual must be understood in his develop- 
ment and relations. Personality is conditioned by society and can only 
be comprehended in its historical context. The alleged conflict between 
the individual and society as such is artificial, for a human being is 
highly socialized. Conflicts which arise are concrete and historical. 
In accounting for the development of societies and their members, in- 
creasing importance has been assigned to economic factors, such as 
natural resources, technology, and ownership relationships; but it is 
necessary to recognize likewise the interweaving of other factors, such 
as education, art, and morals. The latter themselves, however, are not 
independent of economic conditions. To be rejected, in our view, are 
historical idealism, extreme economic determinism, and romantic 
pluralism, that is, the view that no systematic empirical account of 
history is possible. 

The advance of science, technology, industrial organization, and 
rationality opens up the opportunity of a far fuller servicing of human 
needs than has ever been possible before. It is the socio-economic 
organization of men which lags behind, and prevents the full realiza- 
tion of human values inherent in our industrial and scientific efficiency. 

Because modern materialism recognizes that cultural values must, in 
general, wait upon the servicing of vital needs, it favors forms of social 
organization which release the productive forces of the economy, so 
that men, living in some leisure and dignity, can express their genius, 
their intellectual and artistic bent. It demands a society which organizes 
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full production for the maximum benefit of all its members. There is 
no evidence meanwhile that, with security and basic needs supplied, 
man will not make good use of his additional leisure and abundance, 
realizing indefinite potentialities. 

Like naturalism, modern materialism is opposed to any other 
criterion of human value and policy than human needs and aspirations. 
It combats all forms of authoritarianism in morals and arts, opposes 
reduction of ethics to mere formalism, and rejects the appeal to any 
supposed extranatural source of experience. With the removal of a 
supernatural perspective, man must stand consciously on his own feet. 
Let him rise to his full stature and dignity. 

The term ‘‘naturalism** has been defined by R. B. Perry as “the 
philosophical generalization of the sciences,’* and it has been determined 
with respect both to the content and to the method of the sciences. 
Unfortunately, the historical forms of naturalism have often been 
distinguished by their readiness to compromise, or cautiously to set 
limits to the use of scientific method. Thus, the naturalism of Spencer 
was tempered by his agnosticism ; and the same may be said of Huxley. 
Added to this fact is the further circumstance that the evolutionary 
movement eventuated in what may be called a “pseudo-evolutionary** 
social philosophy, often referred to as “social Darwinism,** in which 
there was a dangerous confusion of biological and social concepts. It 
is a notorious fact that writers such as Pearson and Kidd extolled or 
apologized for social conflicts in the name of biological values. The 
general term “naturalist** has been applied not only to such types, but 
also to the pantheistic Haeckel, to some emergent evolutionists with 
their natural piety and theistic acknowledgments, and to the contem- 
porary group influenced by Dewey. In the recent volume Naturalism 
and the Human Spirit (edited by Y. H. Krikorian) the reader is in- 
formed that “contemporary naturalism recognizes much more clearly 
than did the tradition from which it stems that its distinction from 
other philosophical positions lies in the postulates and procedures 
which it criticizes and rejects rather than in any positive tenets of its 
own about the cosmos.** 

This passage will serve clearly to distinguish current naturalism 
from the frank materialism described above. Whereas this type of 
naturalism is reluctant to commit itself to a positive theory of the 
world, materialism endeavors to set forth a synoptic view of man and 
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the universe implicit in the sciences at their present stage of develop- 
ment. 

Realism, the view that matter is independent of cognition, is essential 
to materialism. The Realists, both the New and the Critical, did yeo- 
man service against persisting forms of idealism. In so far as the New 
Realists were faithful to their realism, and did not resolve matter into 
sense-data or so-called neutral stuff, their thesis resembles a main tenet 
of materialism. On the whole critical realism is closer to materialism. 
Both schools, however, were myopic, restricting their interest to a 
few epistemological and metaphysical questions, whereas the gamut 
of materialist theory goes far beyond. 

Just as realism and naturalism have taken many forms, there are 
also varieties of materialism. A number of these are listed in the fairly 
classical summaries of materialism in English, American, German, and 
French dictionaries and encyclopedias. There is cosmological and 
ontological materialism, whose dominant motive is a comprehensive 
world-scheme. There is medical materialism, directed by the bias of 
physicians in favor of physiological causes for disease. There is 
scientific materialism, expressive of the methodology of science and 
opposed to dualistic vitalism. And there is historical materialism, begun 
as a protest against the speculative and idealistic approach to history. 
It held that economic and class relations were the main, though not 
the only, determinants of social development. And in all this we 
nnist be on guard against emotional transfers, such as moral material- 
ism, and question-begging assumptions. 

Materialism has had a long history, reflecting scientific climates and 
clashing cultural currents. Hobbes turned materialism to defense of 
secular power against the claims of the Church, and to the undermin- 
ing of superstition. The spirit of the Enlightenment continues in the 
writings of Diderot, La Mettrie, Holbach, and Cabanis. The ideas of 
peace, progress, indefinite perfectibility and equality were impressed 
upon men's minds. Physiolcgical interest grew. The brain came in for 
ever more consideration as something of its powers was guessed. In 
literature, this mode of thought maintained itself with Stendhal beyond 
the romantic reaction, to Balzac and Zola. The next wave of material- 
ism appeared in Germany, largely as a challenge to speculative idealism. 
Here Feuerbach played a crucial part in a transition from Hegelian 
idealism to the dialectical materialism of Mane and Engels. Parallel 
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to this development was the popular materialistic literature of Vogt, 
Moleschott, and Buchner. Despite crudities and confusions, they were 
instrumental for a short period in disseminating materialistic ideas 
and perspectives. Dialectical materialism, on the other hand, has con- 
tinued its development, and today exerts enormous influence. It is a 
matter of regret to the Editors that an article on this subject could 
not be obtained in time. 

Almost simultaneously with the understanding of social development 
came the theory of organic evolution. Now, for the first time, mas- 
sive evidence was given for the view already suggested by ancient 
materialists, that man is inseparable from nature, and is the product 
of a long and continuous development from simpler forms of life. 

''Materialism*' has been used as a term of opprobrium for so long 
that numerous scholars who might well identify themselves with it, at 
least as a broad tendency, have chosen to use other names, and have 
carefully justified that action by repudiating "crude** forms of ma- 
terialism in the past. But is it more justifiable to renounce "material- 
ism** because of its crude and partially antiquated beginnings than to 
repudiate science because so many epochmaking changes in concepts 
and methods have come only in recent decades ? The use of a particular 
term is not important in itself. The avoidance of a term or designation 
may, however, be important. It would not take long for a truly critical 
naturalism to become an object of condemnation in fideistic and con- 
servative quarters, just as forthright materialism is today. The broad, 
programmatic, and self-corrective character of modern materialism 
makes unreserved endorsement possible to scholars who wish to pre- 
serve their birthright of independence, and the ideal of following 
wherever the facts may lead, in all fields of inquiry. 

In this Foreword, we must limit ourselves to indicating the questions 
to be taken up in the chapters that follow. An effort has been made to 
integrate science and philosophy in a cooperative and supplementary 
fashion. In the first part will come relevant historical surveys. In the 
second, scientists and philosophers delineate different stories of the 
architectonic of nature. The third part is devoted to a critical study of 
diverging philosophical positions, such as subjectivism, pragmatism, 
positivism, and Neo-Thomism. The stress throughout is upon under- 
standing rather than polemic. It is the feeling of those taking part that 
the possibilities of a critical modern materialism should be explored. 
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The vast accumulation of our knowledge of the world, the effective 
conquest of nature which has transformed the conditions of life, has 
obliged us all to take stock. In the long run, is it not better to face 
realities, as the psychologists are constantly telling us? In any case, 
we are offering analyses, facts and theories for what they are worth. 
We ask only that they be pondered and, if the spirit moves, that they 
be discussed. 

The Editors are grateful to scientists and philosophers who have 
made this cooperative volume possible. Individual writers are not re- 
sponsible for the views expressed by others. Such differences of 
opinion as exist among them are of a kind to be expected in a growing 
philosophical movement. Philosophy for the future cannot be confined, 
any more than advancing science, within set limits. It is an enduring 
quest, and we believe that such a recurrent and perennial philosophy as 
materialism deserves a more systematic and penetrating study than 
it has received, up to now, at the hands of scientists and philosophers. 

Roy Wood Sellars 
V. J. McGill 
Marvin Farber 
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BENJAMIN 

FARRINGTON 


Benjamin Farrington, now Professor of Classics at Uni- 
versity College, Swansea, was educated at Cork and Dublin 
and has been Professor of Classics also at Capetown. He 
is general editor of the Past and Present series of studies 
in the history of civilization. His own writings include 
Science in Antiquity (1936), Science and Politics in the 
Ancient World (1939), Greek Science: Its Meaning for 
Us (1944). 


The universe is not to be narrowed down to the limits of the 
understanding, which has been men's practice up to now, but the 
understanding must be stretched and enlarged to take in the image 
of the universe as it is discovered, 

— P'rancis Bacon, Parasceve (Aphorism iv) 

F rancis bacon gave his Novum Organum the subtitle 
Aphorisms concerning the Understanding of Nature and Man's 
Dominion over it. His fundamental contention was that man's 
dominion over nature was the proof of his understanding of it. In this- 
identification of theory and practice, or, as he called it, knowledge and 
power, lay the profound originality of his book. Generations of 
academic philosophers have insisted on treating the book as a con- 
tribution to logic and have often wondered in what precisely his con- 
tribution consists. But the book was more than a contribution to logic, 
it was a contribution to practice. The Encyclopedists in France and 
the founders of the Royal Society in England were in no doubt as to 
the importance of his contribution to life. 
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Bacon asserted the identity of knowledge and power. On the basis 
of this identification he uttered his famous condemnation of the works 
of Plato and Aristotle, those light planks, as he called them, which had 
floated down to us on the tide of antiquity while the weightier matter 
of the pre-Socratics had gone to the bottom. There was much in the 
history of Greek science that was unknown to Bacon. In particular he 
was ignorant of the researches of the later Aristotle and his successors 
in the headship of the Lyceum, as well as of the achievements of the 
early period of the Museum. If he had understood this period he could 
not have limited the fruitful years of Greek science to the two hundred 
years from Thales to Democritus. Nevertheless there was an essential 
justice in his judgment which is recognized by his materialist successors. 

The Baconian judgment of the unique importance of the pre- 
Socratics and their special relation to the birth of modern science was 
reasserted by the founders of Marxism. In the Introduction to his 
Dialectics of Nature, for instance, Engels wrote : 

We have once again returned to the point of view of the great 
founders of Greek philosophy, the view that the whole of nature, from 
the smallest element to the greatest, from grains of sand to suns, from 
Protista to men, has its existence in eternal coming into being and 
passing away, in ceaseless flux, in unresting motion and change, only 
with the essential diflPerence that what for the Greeks was a brilliant 
intuition, is in our case the result of strictly scientific research in 
accordance with experience, and hence also it emerges in a much more 
definite and clear form. 

For the pre-Socratic tradition as it culminated in Democritus, 
Wisdom meant the knowledge of the laws of change in the material 
universe. For Plato, Wisdom was knowledge of suprasensible realities 
lifted far above the material world of change. Henry Macran, that 
brilliant but unproductive Hegelian, in the Introduction to his transla- 
tion of Hegel’s Logic of World and Idea, wrote: 

Plato may justly be called the founder of idealism in the sense that 
he was the first to draw asunder into explicit and emphatic contrast 
the truths or eternal universalities — ^which he called ideas — on the one 
hand, and on the other hand, the phenomena or transitory facts of 
existence ; for it is on this contrast that idealism rests. 

This is well said. It is indeed true that idealism rests on making and 
maintaining an unbridgeable contrast between the universal and the 



DEMOCRITUS, PLATO, AND EPICURUS 3 

particular. But this is not the whole truth nor the whole mischief. 
Idealism rests also on the earlier and more fundamental premise, and 
error, that truth is wholly a matter of contemplation, not of practice. 

For Bacon, the founder of British materialism, as for his Marxist 
successors, theory is part of practice. It rises out of practice and must 
be proved in practice. We fall into idealism when we abstract it from 
practice and deify it as an eternal verity. 

The nature of this preliminary step from fruitful practice to barren 
idealism was analyzed by Hegel. The last great idealist, after whom no 
progress is possible except the transition to materialism, discussed the 
different consciousness of the Lord and Serf (or Master and Slave, 
for he had the ancient as well as the medieval world in mind) in his 
Phenomenology of the Mind. The relation of the Lord to the Thing, 
he said, is indirect, through the Serf. Having thrust the working Serf 
between himself and the Thing, the Lord has to deal only with that 
side of the object which has been worked on by the Serf, that is, with 
the tame side, which he can fully enjoy. The untamed side is left to 
the Serf to work on. 

The position of the Lord is precisely that of the Platonic phi- 
losopher. The material basis of the philosopher's life was to be secured 
by the slave or serf labor controlled by a slave overseer. Only thus 
could the leisure be secured for a life of contemplation, the precon- 
dition for the attainment of truth. But such a life presents the 
philosopher with a sort of predigested world. All he needs to know 
about things is their logical aspect. He fails, however, to realize that 
it is an historical accident which puts him in this privileged position. 
There is no gain without loss. The leisure-class philosopher has time 
for some hard thinking, and his hard thinking has been necessary to 
the progress of truth. But he is unaware how the range of his con- 
templation has been restricted and the product of his thinking distorted. 

Hegel employed a class principle, drawn from the changing structure 
of society, in his analysis of the development of different types of 
consciousness. The class analysis of the formation of consciousness is 
firmly embedded in Hegelianism. No doubt it was owing to their pro- 
found initiation into this philosophy that the youthful Marx and 
Engels exploited this method so brilliantly. In their German Ideology, 
which they left to the gnawing criticism of the mice, but which the mice 
happily spared for the instruction of our generation, they wrote : 
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Division of labor only becomes truly such from the moment when a 
division of material and mental labor appears. From this moment on- 
wards consciousness can really flatter itself that it is something other 
than consciousness of existing practice, that it is really conceiving some- 
thing without conceiving something real; from now on consciousness 
is in a position to emancipate itself from the world and to proceed to 
the formation of '‘pure” theory, theology, philosophy, ethics, etc. 

Among the Greeks this emancipation of thought from the world of 
practice reached its consummation in Plato. 

Prior to the fifth century not the contrast but the unity of thought 
and deed is uppermost. In the epic and lyric knowledge is practical ; 
to know is to know how ; wisdom is skill in action and therefore power 
to act. Heracleitus, the first of the philosophers to turn to this theme, 
assumes as a matter of course that logos and sophie carry the double 
reference of true word (and thought) and right deed.^ 

As with Heraclitus so with Democritus. For though the flight from 
the world which was to give us Plato was already foreshadowed, 
Democritus was free of it. Wisdom for him still meant understanding 
of the order of nature. He did not admit the existence of the super- 
natural. When he spoke of the soul it implied no dualism of soul and 
body. Soul and body were both atomic structures dependent on 
each other for their existence. Art (techne) was power to control 
nature resulting from the Wisdom which understands the order of 
nature. 

In this materialistic system it was natural that the mode of explana- 
tion should be genetic. Genetic analysis is the hallmark of materialism, 
ancient and modern. Marx and Engels, in the work to which we have 
already referred, remark: “When we conceive things as they really 
are and happened, every profound philosophical problem is resolved 
quite simply into an empirical fact." Thus the idealist seeks the 
definition of man per genus et differ entiam. He is the rational animal, 
or the religious animal, or the laughing animal, what you will. Marx 
and Engels offer a genetic explanation: “Men begin to distinguish 
themselves from animals as soon as they begin to produce their means 
of subsistence." 

The genetic mode of explanation as employed by Democritus may 
be illustrated by his account of the origin of human society, speech, 
and techniques. “The first men lived a random life like wild animals. 
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going out to pasture independently of one another. When individuals 
became the prey of carnivorous beasts expediency taught them to co- 
operate. This brought about recognition of their common human form 
and the need for communication. From their confused utterance speech 
developed when they slowly agreed on the meanings to be attached to 
sounds. None of the conveniences of life had yet been invented. Lack- 
ing clothing, shelter, fire, cultivated foods, and even the idea of making 
a store of wild fruits, men suffered and died, till necessity fostered the 
invention of the arts. Necessity was the teacher, but she found an apt 
pupil in man, with his hands, speech, and mother-wit.” ^ 

In the wreck of our Greek heritage the loss of the works of 
Democritus is the heaviest item. The Academy, which existed for 
nine hundred years, preserved all the published works of Plato. No 
similar fortune defended the writings of the man whom Plato is said 
to have hated so heartily that he never mentions him, though he 
challenged all his main positions. For Plato, Wisdom meant a knowl- 
edge not of nature, but of the supernature constituted by the ideas. 
When he spoke of the soul it implied a sharp dualism with the body. 
The soul was immortal and had acquired its knowledge of reality 
before its birth into this world and union with the body. As for art — 
that power to control nature, the slow acquisition of which by man 
Democritus regarded as identical with his self-differention from the 
animals — it was relegated by Plato to a kind of limbo. It belonged to 
the sphere of opinion, the bastard knowledge of the slave, not the truth 
of the philosopher. 

The mode of explanation appropriate to this view of reality was 
not the genetic one, which is immersed in time, but the pure logic of 
the eternal verities. Wisdom was not an end product of an historical 
process but an eternal premise, the connection of which with time was 
an insoluble mystery. To take a particular example : While Democritus 
tried to deduce from observation the historical conditions under which 
language gradually arose, treating it as a product of society, an im- 
])erfect invention of average men, Plato regarded language as created 
once for all by a language-legislator, who submitted it to the approval 
of a metaphysician whose business it was to guarantee the fitness of 
words to the expression of the corresponding ideas. This entirely un- 
historical conception makes of language a creation of pure reason, con- 
stitutes man (or, at least, the philosophic freeman) the rational animal 
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by definition, and authorizes him to find the ultimate truth of reality 
in words rather than in things.® 

Both in ancient and in modern times Platonic idealism has been an 
obstacle to progress. The purpose of Bacon — ''the real progenitor of 
English materialism,” as Marx called him — was to clear the decks for 
the application of science to industry and the radical transformation of 
the conditions of human life. He was an enemy of the whole age-long 
movement which reduced science to contemplation. Hence his reversion 
to the pre-Socratic position. He was not profoundly interested in the 
eternal verities, protesting that Truth was the product of Time, not 
Wit. He understood the social conditioning of men’s minds. He said 
that there were times unfavorable for the discovery of truth, and that 
the formation of the minds of individual men was the work of circum- 
stance, He regarded the separation of the mind from things as the 
insuperal)le obstacle in the way of progress in science, denouncing the 
false opinion "that the dignity of the human mind is imparted by long 
and close intercourse with particulars, subject to sense and bound in 
matter.” He laughed at the folly of looking for truth in words rather 
than in things. He protested that skepticism as to man’s ability to 
understand the laws of nature not only hindered the acquisition of 
contemplative truth, but "cut the sinews of industry.”^ Finally, in 
adopting every one of these positions he made it sufficiently clear that 
he was combating the authority of Plato, though he sought not to 
prejudice the acceptance of his message by continual and open conflict 
with such an exalted name.® 

If this was the position of Bacon with regard to Platonism in the 
seventeenth century of our era, what, we may well ask, was the situa* 
tion of Greek philosophers of the immediately following generations ? 
First, we may consider the absolutely fundamental question raised 
by the contradiction between Platonic skepticism and the needs of 
practical life. If true knowledge of the phenomenal world is not to be 
had, how are the processes of industry possible? Unless philosophy 
were to become mere speculation, a retreat from such skepticism 
was necessary; and even the aristocratic Lyceum retreated from 
it when Aristotle so transformed the theory of ideas as to make 
the ideas capable of pelding knowledge about the phenomenal 
world.* 

But for a philosophy with a vast popular appeal like that of Epicurus 
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the Platonic skepticism was quite inadmissible. In Epicureanism the 
revolt from such skepticism was fundamental, and its connection with 
the claims of practical life explicit. Epicurus felt that even Democritus 
was not sound on this point, and the absolute trustworthiness of sensa- 
tion is the basis of his whole system. The connection of this teaching 
with practical life is revealed in the title of the work of Colotes : ‘‘That 
even life itself is impossible, if we adhere to the opinions of other 
philosophers.” Colotes was one of the favorite friends and disciples of 
Epicurus and was certainly expressing his views. This rejection of the 
Platonic skepticism was equally essential for the other great popular 
philosophy of the time, Stoicism. Accordingly we find the Stoic in 
Cicero protesting: “If you steal from us perception, how will you 
distinguish the man who knows an art from him who does not ? . . . 
What result can possibly be produced by the aid of art, unless he who 
is to practice the art has perceived a number of facts?” ^ This is the 
fundamental criticism of Platonic skepticism, disposing of it not by 
logic but by appeal to practice, and revealing it as the illusion of a 
privileged class which does not realize that life itself would cease if 
society accepted the philosopher’s view. 

Bacon protested not only against the skepticism of the Academy. 
He complained also that Plato corrupted natural philosophy by super- 
stition.® The same complaint was made in antiquity. Epicurus was the 
bitter opponent of the astral theology of Plato. This has not always 
been recognized. In my Science and Politics in the Ancient World 
(1939) I took it for granted without elaborate argument that the 
polemic of Epicurus was directed against Plato. “Epicurus,” I wrote, 
“was fighting for two causes to which Plato was relentlessly opposed, 
the Ionian scientific tradition and the spread of popular enlightenment. 
Plato was in a quite peculiar sense the object of his attack.” There was 
a certain originality in the assumption of this position at the time. The 
idea was foreign to our greatest authority on the subject in the English- 
speaking world. In his Epicurus (1926) Cyril Bailey had consistently 
interpreted the polemic of Epicurus against false astronomical beliefs 
as an attack on popular superstition. In his Greek Atomists and 
Epicurus (1928) he had written: “Although in Epicurus there are 
traces of the influence of Aristotle and a keen critic has even seen an 
approach to the doctrines of Plato, there is never a word of polemic 
against either.” Authority seemed against me, nor had I seen Bignone's 
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UAristotele Perduto (1936) till my own book was in the hands of the 
printers. 

Bignone, in the more than one thousand pages of his very remark- 
able book, defines more accurately, more fully, and more learnedly 
than I could, the relation of Epicurus to Platonism. He regards 
Epicurus as a continuator of the philosophy of Democritus and the old 
lonians who was engaged, as I also said, in bringing materialism 
up to date to meet the criticism of the Socratic schools. But he rightly 
points out, what I had completely missed, that the passionate polemic 
of Epicurus was directed first against the lost writings of the youthful 
Platonizing Aristotle, then against various disciples of Aristotle and 
the Academy, and of course finally against their common master, Plato. 
This, though a rectification, is of course a confirmation of my view. 
The point is important. It is unlikely that the philosophy of Epicurus 
will ever again be described without recognition of the fact that, in one 
aspect, it is a sustained polemic against Platonism. It is gratifying to 
note that the recent book of the brilliant French scholar Festugiere 
{Epicure et ses Dieux, 1946) fully accepts this point of view. 

The astral theology expounded by Plato in the tenth book of his 
Laws bears an equivocal character. It is established by argument but 
imposed by law. If you resist the force of the argument the penal code 
is there to effect conviction. Is it science or legislation? The question 
forces itself on the modern reader. We may be sure it did so also upon 
the ancient. In his Letter to Pythocles (par. 86), protesting against a 
false mode of interpreting celestial phenomena, Epicurus writes : ‘Tt 
is impermissible to conduct the inquiry into nature by empty as- 
sumptions and acts of legislation/* Bignone and I have independently 
seen in this passage an allusion to the title of the Laws and to the 
equivocal character of the astral theology set forth therein.® It is, in 
fact, a shrewd thrust neatly exposing the political character of Plato’s 
astronomical science. 

The exposure of the political function of the new religion founded 
by Plato on the supposed (or alleged) motions of the heavenly bodies 
is uppermost in the Epicurean polemic. In Athens a public service 
imposed upon an individual was called a ‘‘liturgy.’' Epicurus makes 
this word carry the burden of his attack. The vice of the false 
astronomy he detests is that it imposes “liturgies" on the gods.^® He 
condemns it, not simply because his gods had no share in running the 



DEMOCRITUS, PLATO, AND EPICURUS 


9 


world, but because it involved them in the religion of fear, which it 
was his special task to oppose. Festugiere puts the point thus: 

The Epicurean doctrine of ataraxy . . . came into open conflict 
with these novel Platonic dogmas. For, if one makes of the celestial 
movements the image of Necessity herself, and if one attributes this 
Necessity to the will of the gods, the consequence follows that all 
events here below are ordered by the command of the gods. And, 
since these events are for the most part painful, one is forced to 
suppose that the gods pursue us with their hatred, a hatred that one 
cannot turn aside and that will never cease. It is to immortalize the 
regime of fear. There is no more pernicious error. 

Lucretius put the same point in the famous lines : 

O genus infelix humanum, talia divis 
Cum tribuit facta atque iras adiunxit acerbas ! 

The protest is not merely against burdening the divine nature with 
the task of administering the activities of the heavenly bodies. The 
special bitterness of the protest is directed against attributing the 
regular phenomena of the heavens, which excite such awe in men’s 
minds, to angry gods, thus summoning the most recent achievements 
of mathematical astronomy to the aid of the worst aspect of ancient 
superstition. 

We must now return to the Platonic skepticism as to the possibility 
of a science of nature. We have seen that this arose out of the separa- 
tion of the consciousness of the philosopher from the business of the 
production of material life. We have also seen that the difficulties 
caused by this skepticism were promptly felt. Aristotle, with his com- 
ment, “The whole enquiry into nature is abolished,” had expressed 
the inconvenience of the idealist position from the point of view of the 
disinterested researcher into nature. The Stoics and Epicureans had 
to go beyond this aristocratic objection. They voiced the more practical 
objection that the arts of life were abolished. 

The difference in character of the two protests is instructive. 
Aristotle in the Metaphysics safeguarded his scientific interests ; but 
he betrayed his relative indifference to the claims of the productive 
arts by his remark : “the comforts and refinements of life had been 
sufficiently provided for [this among the poverty-stricken Greeks!] 
before the quest for Wisdom [that is the kind of science he was in- 
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terested in] began.” Thus his quarrel with Platonic skepticism was 
half-hearted. 

As for any serious revolt on Aristotle’s part against the politico- 
religious function of Plato’s astral theology, that did not exist. In the 
lost De Philosophia he developed a dual physics, which served him 
also at later periods of his life. This dual physics was materialist for 
the earthy creation and spiritualist for the planets and the stars.^^ In 
other words, he was a materialist in so far as it did not threaten the 
astral theology which was now beginning to be universally recognized 
as the best religion yet invented. The candid historian has not always 
been able to approve his compromise. '"Aristotle,” said Rosmini. 
"exerted himself to compose a philosophical polytheism and flattered 
himself that he had risen far above the prejudices of the vulgar. But 
all that he had done was to deny to the divinity the forms of men and 
animals and bestow upon it that of the stars.” 

Far different was the position of the Epicureans and the Stoics. It 
has been a tradition of scholarship to regard the later enmity between 
the Garden and Porch as characteristic also of their beginnings. This 
is not so. As popular philosophies they were united in their opposition 
to the aristocratic Academy and Lyceum. During the lifetime of 
Epicurus and Zeno and their immediate disciples there was no con- 
troversy between Epicureans and Stoics, but both were united in 
opposition to the Academy and the Lyceum. Nothing could be more 
natural. Both the schools were materialist. Both were fighting skepti- 
cism with regard to sense evidence in the interests of practical life, and 
both were enemies of that aristocratic and disinterested scientific 
speculation which characterized the Academy and the Lyceum. 

It might indeed be said that it was not till they had won their victory 
against the idealist schools that the Garden and the Porch had occasion 
to quarrel among themselves. Then the Stoic adherence to astrology 
put a widening gap betwen them and fitted Stoicism in its turn to 
become the patron of an astral state religion. Nilsson is probably right 
in his view that it was cooperation between astrology and Stoic 
philosophy that created the Solar theory which towards the end of 
antiquity became a religion of the Empire.^® This long process could 
only excite the increasing hostility of the followers of Epicurus. 

The Epicureans were the most consistent champions of materialism 
in antiquity. They were the most determined enemies of the super- 
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natural. They best kept alive the conviction of the possibility of a true 
science of nature. They did most to keep alive an understanding of the 
achievement of the pre-Socratics. They were the surest guardians of 
the view that man had made himself by his conquest of nature, and that 
his civilization was to be understood as a human experiment. But it 
would be a mistake to suppose that they had any hope of a radical 
betterment of the material lot of man on earth by an organized attack 
on nature. Ancient society was already in decline, and the ambition of 
Epicurus was to ease the lot of the individual. He rid his followers 
of the fear of the supernatural, taught them a rational pursuit of 
pleasure, and instructed them to look to friendship as the chief security 
in life. The gods he made were in his own image. “Gods who did no 
wrong. Gods who were not wicked . . . Gods without hatred and 
without ill-will. Such was the gospel Epicurus brought the world.” 
Gods also who had no power to affect nature. And in this too they 
were like their maker. For the evidence is that Epicurus was a simple- 
lifer, who would cheerfully have reduced life to the level of a picnic. 
Detesting the injustices of society, he sought only not to have part in 
them. Centuries were to pass, bringing with them the disappearance of 
slavery, before a Bacon could preach materialism the burning heart of 
which was the power of man to transform radically his material con- 
ditions of life ; and still more centuries before a Marx could reveal the 
dialectical connection between the conquest of the material environ- 
ment and the destruction of class society. Meanwhile, so long as class 
society survives, we shall have our idealists with us. They are its 
product as well as its defenders. 
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T homas HOBBES was bom in 1588 and lived till 1679. His 
life thus extends from the defeat of the Spanish Armada to 
the beginning of the Popish Plot ; from the year in which the 
independence of Protestant England was first ensured to the period 
when a threat to restore Catholicism in England was less a political 
reality than the stunt of a parliamentary party. In the middle of 
Hobbes’s life occurred the decisive event of modern British history — 
the revolution of 164()“1649. In this revolution political power passed 
from the crown and the House of Lords, representing the state church 
and the great landed magnates, to the merchants and gentry, the class 
represented in the House of Commons. The defeat of the Armada in 
the year of Hobbes’s birth, the supreme achievement of the Tudor 
monarchy, had made the survival of absolute monarchy in England 
impossible. Those classes which had profited by the Tudor internal 
peace and by Tudor foreign policy — the merchants, enclosing gentry, 
and industrialists — had henceforth nothing to fear from foreign in- 
vaders. The only obstacle to their continued expansion was internal — 
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a fiscal system designed in feudal times to run England as a private 
estate of the king's. This system had been rendered obsolete by the 
sixteenth century rise in prices resulting from the influx of American 
silver into Europe, and by the growing complexity of administration 
which was itself a reflection of England's economic expansion. But 
if the financial system of the country was to be reorganized those who 
were to pay the taxes wanted to have a greater say in the government. 

Over this the clash came. The crown clung to its ancient privileges, 
the House of Commons put forward new demands. The whole complex 
of quarrels grew up — quarrels over foreign policy, over control of the 
church, over control of the economic life of the country. But the real 
issue, as Hobbes was one of the first to see, was one of political power, 
of sovereignty : who was to have the decisive word in governing the 
country ? The king, backed by the state church and most of the lords, 
asserted the rights of the old system ; the House of Commons, repre- 
senting the new go-ahead classes, began to claim supreme power. The 
issue was fought out in the Civil War, and Parliament won. After 
1646 the revolution went — from the point of view of those who started 
it — dangerously far to the left ; and finally in 1660 fear of the demo- 
cratic left brought the solid mass of the bourgeoisie and gentry to com- 
promise with their defeated enemies. Charles II, the bishops, the 
House of Lords were restored — ^to guarantee the new social order. 
For whatever the trimmings, the reality of power was henceforth in 
the hands of the gentry and the bourgeoisie. Charles II, prudent man, 
realized this when he said he didn't want to go on his travels again ; 
James II, less prudent, traveled. The year 1688 finally formulated and 
consolidated the compromise settlement of 1660, legitimized the union 
of merchants and landed aristocracy which produced the eighteenth 
century Whig oligarchy. 

That was the world in which Hobbes lived. His main ideas had 
taken form before 1640 ; but they had been shaped by the intellectual 
forces of his world. The revolution which took place in England 
between 1640 and 1649 was only one manifestation of a process which 
had been taking place all over Europe, and which includes the German 
Reformation, the rise of Calvinism, and the Revolt of the Netherlands. 
In the world of thought Reformation — not directly, and not in ac- 
cordance with the desires of the early Reformers — had led to a great 
intellectual liberation. The assertion of human dignity implicit in 
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Luther's ''priesthood of all believers," the translation of the Bible into 
vernaculars, the endless discussion of fundamental philosophical 
problems, had ultimately produced a quite new rationalism, a reliance 
on the human intellect as such, rather than on authority, whether 
of Pope or Scriptures, King or common-law precedent. The new 
bourgeoisie was shaking itself free from the traditional fetters which 
had bound feudal society down in a hierarchy of principalities and 
powers. Modern science was also emerging to meet the needs of the 
new productive forces: this is the age in which Copernicus and 
Galileo are making discoveries which the Inquisition cannot sup- 
press, starting ideas which will overthrow Aristotle and the school- 
men. 

In England the intellectual process is summed up and synthesized 
in Bacon, the father of the inductive method, of scientific experiment, 
of empiricism. Bacon had a robust optimism, an infinite confidence in 
the power of human reason if freely and honestly applied. He was also 
a utilitarian, believing that man’s reason should be applied to the 
problems of life on earth, rather than to the more abstruse speculations 
of theology. Science was necessary to give man power ; to command 
nature, he said, we must first obey her ; and to obey we must under- 
stand. 

Hobbes at one period — ^we do not know exactly when — worked in 
close collaboration with Bacon and acted as his amanuensis. 

What then was Hobbes’s position in society, in the old world whose 
institutions were breaking down and the new world which was forming 
itself in man’s consciousness? Like so much else in that age of 
revolutionary transition, Hobbes’s very social position was ambiguous, 
facing both ways. 

His father was a country vicar, and by all accounts not a very 
learned one. But he died while Hobbes was still young, and the boy 
was brought up by his uncle, a glover of Malmesbury. His mother 
was of yeoman stock. They managed to send him to Oxford. From 
there he passed in 1608 into the service of the great family of the 
Cavendishes, as tutor to the future Earl of Devonshire. With brief 
interruptions he remained in the service of this family until 1640, 
when he fled to Paris and the Cavendishes began to gather an army 
for Charles I. In Paris, he was for a time tutor to Prince Charles. 
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In 1653, after his return to England, Hobbes resumed his service with 
the Cavendish family, though this did not prevent Cromwell offering 
him official employment. 

The contradiction is apparent. Hobbes, the small bourgeois, the 
clever boy making good at Oxford, is taken into the service of one of 
the most conservative of the great feudal families, which still ruled 
large tracts of the economically backward north of England. When 
Hobbes takes his noble pupils on the grand tour of Europe he meets the 
most progressive intellects of his time — Galileo, Descartes, Gassendi. 
He comes home to discuss their ideas with the Duke of Newcastle. 

Hobbes’s station in the world thus rendered him conscious of con- 
flict, of the rifts in society which were plunging it into a civil war that 
would be fatal to his position as a hanger-on of the old order. In 
Behemoth he gives a convincing class analysis of the causes of the civil 
war. In the De Give and The Leviathan his object is to prevent that 
class conflict (or any other conflict) ever taking the extreme form of 
civil war. Hobbes’s theory of sovereignty dates from the actual period 
of armed conflict in England between the social classes. 

So Hobbes, suspended between two worlds, is equally critical of 
both. His environment and mode of life may have affected the objec- 
tives he set himself and the practical conclusions he reached ; but none 
can deny the revolutionariness of his method, of his criticism, the bold- 
ness of his rejections. Even his reasons for not being a bourgeois- 
revolutionary themselves have far-reaching implications : for his 
critical-skeptical approach cut right through the religious smoke screen 
behind which the seventeenth century bourgeoisie advanced on power. 

What then was the Hobbesian revolution? 

Hobbes found official political thought dominated by the idea that 
government was to be obeyed because ordained of God; and he sub- 
stituted the theory that the state was instituted by man for his own 
convenience, and that it should be obeyed because the consequences 
of disobedience can be demonstrated to be more disagreeable than 
obedience, in almost all cases. That is to say, expediency, not morality, 
is for Hobbes the motive for political obedience. 

Hobbes found opposition thinking dominated by the idea that 
government should not be obeyed when it conflicted with divine law, 
natural law, natural rights ; and he showed that natural law, morality, 
and rights in society are derived from the state, and that it is nonsense 
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to speak of “natural rights” antecedent to the state, just as it is im- 
possible to obtain agreement among men on what constitutes divine, 
natural, or fundamental law except in so far as these have been defined 
by the sovereign. That is to say, he made power, not right, the key 
question in politics. 

Finally, Hobbes abandoned the old games of text swapping and 
precedent hunting for logical argument. That is to say, he made reason, 
not authority, the arbiter in politics. Paradoxically, it is the absolutist 
Hobbes who demonstrated that the state exists for man, that it is the 
product of human reason, and therefore that political theory is a 
rational science. 

Despite his practical conclusions, then, the whole essence of 
Hobbes’s approach to politics, his mental atmosphere and presup- 
positions, are bourgeois. He postulates a society in which traditional 
static hierarchical feudal relations have broken down. In the feudal 
state the important questions had been those of personal status and 
privilege : the relation of lord to serf, of gild member to purchaser, of 
cleric to layman. But by the seventeenth century society has dissolved 
into its component parts, who face one another not as members of 
estates or corporations but as egoistic individuals. This new individual- 
ism is reflected in religion : Hobbes’s view of human nature is that 
of Calvinism or Jansenism; he has as little use as Calvin for the 
hierarchy of saints, the mediating priesthood, the round of formal 
“works” by which the medieval Catholic hoped to save his soul. 
Hobbes sees society as a collection of atoms, in which the important 
relations are contractual, such as those between employer and work- 
man, the Nonconformist and the minister whom he selects: the 
emphasis is on the individual, not on the social group. Hobbes’s 
natural man is an individualist, like Robinson Crusoe or Adam Smith’s 
economic man. Like Descartes, Hobbes believes he can generalize about 
the passions of all men by examining his own. His state is a mechanical 
contrivance, set up by contract. The contract idea which he adopts was 
almost the private property of the Puritan and revolutionary op- 
position, whether we consider the Vindiciae contra Tyrannos, which 
was the Bible of the Dutch revolutionaries and the French Huguenots, 
or the Solemn League and Covenant which bound together the 
Scottish and English opponents of Charles I. 

Hobbes postulates the complete equality of natural man in “the 
faculties of body and mind.” “The inequality that now is, has bin 
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introduced by the Lawes civill/’ ^ “Good Counsell comes not by Lot, 
nor by Inheritance; and therefore there is no more reason to expect 
good Advice from the rich, or noble, in matter of State, than in de- 
lineating the dimensions of a fortresse.” So the sovereign will give 
the hereditary aristocracy “no further honour, than adhaereth naturally 
to their abilities.” ^ No egalitarian democrat could go further. How 
right Clarendon was to upbraid Hobbes for “his extreme malignity to 
the Nobility, by whose bread he hath bin alwaies sustain’d.” The noble 
lord correctly pointed out that the Levelers concurred with Hobbes’s 
view “that no man may have priviledges of that kind by his birth or 
descent.” ^ 

Man in the state of nature, for Hobbes, is an abstraction from the 
competitive world he saw about him. Human nature is bourgeois 
nature : the fittest survive. Indeed, he goes out of his way to tell us that 
his state of nature is a logical abstraction rather than a piece of 
historical description.** Natural man is bourgeois man with the police- 
man removed. Hobbes is consciously talking to a bourgeois audience. 
The main objections which he makes to his state of nature are such 
as would occur to and appeal to the commercial classes : “There is no 
place for Industry ; because the fruit thereof is uncertain : and con- 
sequently no Culture of the Earth, no Navigation, nor use of the 
commodities that may be imported by Sea ; no commodious Building ; 
no Instruments of moving, and removing such things as require much 
force; no Knowledge of the face of the Earth; no account of Time; 
no Arts ; no Letters ; no Society.” ® The setting up of the sovereign 
state is the only escape from the natural state of war.^ 

Man escapes from the state of nature by his own efforts, by self- 
help based on the use of reason. The laws of nature are “precepts or 
general rules, found out by reason,” and they lead to the elevation of 
the sovereign to save men from the state of war which is at once the 
state of nature and the condition of “feudal anarchy.” “To seek peace 
and ensue it” is for Hobbes the first law of nature, the clue to ah 
success in politics ; and peace, internal order, and security are the first 
necessities of existence for the commercial and industrial classes. It 
had been the function of the Tudor monarchy to provide this peace 
and order in England against “feudal anarchy” ; and in so far as the 
Tudors gave internal peace and order, and security from external 
attack, they had been supported by the commercial classes. A great 



HOBBES AND ENGLISH POLITICAL THOUGHT 


19 


deal of Hobbes’s theory, in fact, looks back to the Tudor age, in which 
he was brought up, and which was the golden age alike for the small 
bourgeoisie and for the landowning aristocracy adapting itself to 
capitalism. 

The overriding problem of seventeenth century politics, which 
Hobbes was shrewd enough to see absolutely clearly, was. Who was 
to interpret conflicting customs — king or parliament. Lords or Com- 
mons ? A new social order had grown up, with some support from the 
Tudors in its early stages, without any fundamental modification of 
the laws and institutions of the country. As a result of the largely rural 
nature of English capitalism, the House of Commons had come by 
1640 to represent mainly the merchants and progressive landowners. 
As the crown, in its financial extremity, became less able to respect the 
rights of property so the House of Commons resurrected the claims 
to power of fifteenth century Parliaments, through which big feudal 
lords had dominated the state directly. There were therefore con- 
flicting precedents, with which the conflicting claims could be sup- 
ported. Most students of politics devoted themselves to antiquarian 
research to find arguments for their own side, or to the hopeless task 
of discovering which side was ‘‘right.” Hobbes brushed all these cob- 
webs aside, and showed that such questions were not decided by 
“right” but by power; what mattered was not arguments, but who 
was to decide between them. Custom, precedents, admittedly could 
produce contradictory conclusions : very well, then, the only important 
question was. Who was to interpret conflicting customs? This is the 
historical point of Hobbes’s theory of sovereignty. 

Hobbes agrees with almost all contemporary political theorists in 
seeing the rise of private property from a previously existing state of 
primitive communism as the cause and justification of the state. “For 
before constitution of Soveraign Power ... all men had right to all 
things ; which necessarily causeth Warre : and therefore this Proprietie, 
being necessary to Peace, and depending on Soveraign Power, is the 
Act of that Power, in order to the publique peace.” ^ As property is 
inherited, and we may not go behind possession (sanctified by the 
sovereign) to question right, so sovereignty itself passes by in- 
heritance, and we have no right to question the arrangements made by 
our ancestors. Sovereignty and property stand or fall together, are 
maintained by the same laws of inheritance. 



20 


CHRISTOPHER HILL 


Here again Hobbes is transitional, and this part of his argument 
seems the weakest in the light of later and more sophisticated con- 
tractual theories. But we must remember when and for whom Hobbes 
wrote. His combination of contract and inheritance reflects the 
position of the landowner, for whom an unchallengeable succession of 
property is the important thing. It is only after the victory of the 
bourgeoisie that even land loses its feudal status and becomes a com- 
modity, which can be bought, sold, and devised, and is secured by con- 
tract. This development is reflected in political theory by the transition 
from divine hereditary right to Locke’s contractually limited monarchy. 
Hobbes is defending an intervening stage of absolutism, and his argu- 
ments are addressed to the contractualists, to those, like Selden, who 
held that “a King is a thing men have made for their own sakes, for 
quietness’ sake.” ® There is already nothing divine about the sovereign’s 
right: that is why Hobbes was so unpopular with the high-flying 
Church of England men. 

Hobbes is also a spokesman of the new attitude towards poverty in 
capitalist society. The idea that poverty was a holy state had long been 
abandoned. Opinion was now shifting away from the sixteenth century 
view that the new social problems of pauperism should be dealt with 
by Christian charity. That solution had been sufficient for the occa- 
sional victims of misfortune in the more static feudal society : it could 
not cope with the mass unemployment created by early capitalism and 
enclosure of arable lands for sheep farming. Hobbes saw that pauper- 
ism on the new scale was a problem for the state. '"And whereas many 
men, by accident unevitable, become unable to maintain themselves by 
their labour ; they ought not to be left to the Charity of private per- 
sons ; but to be provided for, (as far-forth as the necessities of Nature 
require,) by the Lawes of the Common-wealth.” But even this sub- 
sistence minimum must not be rashly distributed. ‘Tor such as have 
strong bodies, the case is otherwise : they are to be forced to work ; 
and to avoyd the excuse of not finding employment, there ought to be 
such Lawes, as may encourage all manner of Arts: as Navigation, 
Agriculture, Fishing, and all manner of Manifacture that requires 
labour.” Emigration is also a remedy for unemployment. And with 
Malthus and all clear-sighted investigators of the structure and impli- 
cations of capitalism, Hobbes concludes : “And when all the world is 
overcharged with Inhabitants, then the last remedy of all is Warre; 
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which provideth for every man, by Victory, or Death.” ® The function 
of the state in a competitive world, as Hobbes sees it, is the mercan- 
tilist one of building up power for wealth and wealth for power, and 
building up power and wealth for ultimate war, the final arbiter of 
wealth and power in the new world. 

One final point about the contract. “Whatsoever is not Unjust, is 
Just,” says Hobbes. “And the definition of injustice, is no other than 
the not Performance of Covenant/' Justice is the keeping of con- 
tracts : no more. One consequence of this will be clear to anyone who 
is acquainted with the social problems of sixteenth and seventeenth 
century England. The burning question of the day was the position of 
the small proprietor, the copyholder or cottager, whose holding was 
frequently an obstacle to consolidation of estates, enclosure, racking of 
rents, and all the familiar methods by which one section of the gentry 
was enriching itself and sharing in the commercial and industrial 
boom of the century before 1640. The attack on the security of tenure 
of these small men, the mere idea that customary rents could be raised 
and that peasants unable to pay might be evicted, had seemed in the 
sixteenth century a grave moral crime, a breach with all that was right 
and proper, a gross violation of equity even when the letter of the law 
was observed. For most copyholders and cottagers held by customary 
right, at customary rents, not automatically enforceable at common 
law. There was no contractual basis for their claims. The aim of the 
improving landlord was to replace copyholds by leaseholds, copyholds 
for lives by copyholds for a fixed term of years ; to substitute precise, 
limited, and determinable contracts for the indeterminate, traditional, 
customary rights of the medieval peasantry; to pass from status to 
contract. It had been a moral as well as an economic revolution, an 
intrusion of the alien standards of the market into a sphere hitherto 
unaffected by them. 

By the middle of the seventeenth century, no doubt, the new moral- 
ity of competition was becoming generally accepted. The last attempt 
to legislate against depopulating enclosures was defeated in Parlia- 
ment in 1656. But the peasants’ struggle for stable copyholds still 
went on, supported by the Leveler movement just before the publica- 
tion of The Leviathan, The last pamphlets against enclosure were pub- 
lished in the fifties. At least the new standards were regarded as a 
lapse from the old, a concession to the wicked covetousness of fallen 
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man. But now here was Hobbes making contract the basis of morality ! 
Justice is the keeping of covenants : no contract, no injustice. This was 
as complete a breach with traditional Catholic morality as with the 
feudal hierarchial state. The bourgeois free-contract state received its 
ideological foundation: and already the expropriated and starving 
laborer is coming to bargain with an employer whose ability to wait 
until the workman accepts his terms is fortified by the rewards of 
past waiting. Nowhere is the fundamentally bourgeois nature of 
Hobbes’s approach to the state and to morality more apparent than in 
this, the foundation of both. 

It should be noted, moreover, that though the basis is contractual, 
force is needed too to maintain contracts. (This again exactly reflects 
the contradictions of capitalist society.) Contracts are free, but must 
be maintained by force against the unfortunate. As that good Hobbist, 
Commissary-General Ireton, put it four years before the publication 
of The Leviathan : ‘‘Any man that makes a bargaine, and does finde 
afterwards ’tis for the worse, yett is bound to stand to itt.” “They 
were couzen’d,” replied the Leveler Wildman, “as wee are like to 
be.“ 

The bourgeois characteristics of Hobbes’s thought come out perhaps 
most clearly in his attitude to the Roman Church, and to magical ele- 
ments in religion altogether. The point of the attack on the Kingdom 
of Darkness in Part IV of The Leviathan is that Hobbes is defending 
the negative achievements of the Reformation, its break with priest- 
craft, its denial of the need for a hierarchy to mediate between man 
and God. 

In the first three decades of the seventeenth century, in opposition 
to pressure from the Puritanism of the revolutionary class, the Church 
of England under Lancelot Andrewes and Laud had reverted to a 
kind of social papistry. With no desire to return to the papal alle- 
giance, they wished to elevate the dignity of the priest as maker of 
magic, to distinguish him from the mass of the congregation, to em- 
phasize the formal and symbolic aspects of worship (prayer and the 
sacraments) as against the rational (preaching). “There should be 
more praying, and less preaching,” said Hobbes’s patron, the Duke 
of Newcastle ; “for much preaching breeds faction, but much praying 
causes devotion.” i^ Hobbes had no love for Puritanism, for he held 
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that the logical conclusion of its belief in the rights of the individual 
conscience was complete anarchy ; but he was far too imbued with the 
new science to have any truck with the neo~papist movement. In Part 
IV of The Leviathan he is attacking “ghost*’ ideas, in Ibsen’s sense 
of the world; clearing away impediments to rational thought. He 
openly contrasts religion with science. He mercilessly attacks super- 
stition and belief in magic, for the specific reason that they are the 
means by which priests establish their authority over the people. “Who 
will not obey a Priest, that can make God, rather than his Soveraign ; 
nay than God himselfe? Or who, that is in fear of Ghosts, will not 
bear great respect to those that can make Holy Water, that drives 
them from him?” Claims to inspiration may be a cheat; and at best 
fear of hell and hopes of heaven are unsatisfactory as motives for 
political action.^^ 

Hence Hobbes’s Erastianism, which is as great as that of the ma- 
jority of the House of Commons in 1640. The state must wield the 
vast power over men’s minds which religion still possesses, just be- 
cause of the infinite possibilities of disagreement and dispute which 
there would otherwise be. For “the most frequent praetext of Sedition, 
and Civill Warre, in Christian Common-wealths hath a long time pro- 
ceeded from a difficulty, not yet sufficiently resolved, of obeying at 
once, both God, and Man, then when their Commandements, are one 
contrary to the other.” It is in fact the question of sovereignty. 
Who is to decide? In the last resort, Hobbes thinks this is a question 
of power. The quarrel between the Puritans and Laud was only in 
appearance over doctrinal niceties, the position of the communion 
ta])le, the priestly vestments. In fact two philosophies of life were in 
conflict, two social orders : the medieval, the Catholic, the hierarchic, 
the feudal ; and the modern, the Protestant-rationalist, the individual- 
ist, the bourgeois. 

Yet whilst attacking the priesthood Hobbes has a clear perception 
of the uses of religion for keeping the vulgar in order. The ancient 
Romans “obtayned in order to their end, (which was the peace of the 
Commonwealth,) that the common people in their misfortunes, laying 
the fault on neglect, or errour in their Ceremonies, or on their own 
disobedience to the lawes, were the less apt to mutiny against their 
Governors. And being entertained with the pomp, and pastime of 
Festivalls, and publike Games, made in honour of the Gods, needed 
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nothing else but bread, to keep them from discontent, murmuring, and 
commotion against the state/* 

Hobbes’s definition of religion sufficiently indicates his view of its 
purpose, and his own complete Erastianism: *^Feare of power invis- 
ible, feigned by the mind, or imagined from tales publiquely allowed, 
RELIGION ; not allowed, superstition. And [with a blatantly cynical 
nod to the decencies] when the power imagined, is truly such as we 
imagine, true religion/* Religion, in fact, is an instrument of gov- 
ernment. ‘‘In all things not contrary to the Morall Law, (that is to say, 
to the Law of Nature,) all Subjects are bound to obey that for divine 
Law, which is declared to be so, by the Lawes of the Common-wealth/* 
“An opinion publiquely appointed to bee taught, cannot be Haeresie ; 
nor the Soveraign Princes that authorize them, Haeretiques/* The 
calmness with which Hobbes describes on paper and rationalizes the 
practice of all governments in his day takes one’s breath away. He 
alone had the courage to justify the cujus regio ejus religio principles 
on which every government acted. 

It is not surprising, therefore, that the great enemy for Hobbes is 
the claim to inspiration, to direct revelation, to be able to work mir- 
acles. Here he is attacking the sectaries on the left as well as the pa- 
pists on the right ; and in the process his rigorous logic undermines the 
whole Christian position. “To say God hath spoken to him in a Dream, 
is no more thaen to say he dreamed that God spake to him ... So 
that though God Almighty can speak to a man, by Dreams, Visions, 
Voice, and Inspiration ; yet he obliges no man to beleeve he hath so 
done to him that pretends it ; who (being a man) may erre, and (which 
is more) may lie/’ “All the Miracle consisteth in this, that the En- 
chanter has deceived a man; which is no Miracle, but a very easie 
matter to doe ... For two men conspiring, one to seem lame, the 
other to cure him with a charme, will deceive many : but many conspir- 
ing. one to seem lame, another so to cure him, and all the rest to bear 
witnesse; will deceive many more.” Hobbes denies possession by 
devils, even in those cases where the devil was cast out by Christ. He 
also denies the existence of a local hell or everlasting torment.^® 

It is quite clear, in fact, that Hobbes does not really believe in Chris- 
tianity, in any normal sense of the word “belief,” and merely accepts 
it as the creed authorized in the state in which he lived.®® “It was . . , 
almost impossible for man without the special assistance of God, to 
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avoid both rocks of atheism and superstition.’^ God saves the situa- 
tion by direct revelation; but we have already seen how dubious 
Hobbes is about claims to revelation as such. He is no Pascal, using 
skepticism to build up a firmer faith; he uses the existence of faith 
to inculcate skepticism. ‘‘Shall whole Nations,” he asks, “be brought 
to acquiesce in the great Mysteries of Christian Religion, which are 
above Reason; and millions of men be made believe, that the same 
Body may be in innumerable places, at one and the same time, which 
is against Reason,” and shall it be impossible to educate them into the 
more sensible principles of the Leviathan ? 

Hobbes sneers at arguments based only on biblical texts. Those who 
employ them “by casting atomes of Scripture, as dust before men’s 
eyes, make every thing more obscure than it is ; an ordinary artifice 
of those that seek not the truth, but their own advantage.” He de- 
velops his own case by logic and rational demonstration first, then 
proceeds to bolster it up by texts, “with submission nevertheless both 
in this, and in all questions, whereof the determination dependeth on 
the Scriptures, to the interpretation of the Bible authorized by the 
Common-wealth, whose Subject I am.” Individual interpretation of 
the scriptures, carried to its logical conclusion, means as many truths 
and schemes of salvation as there are citizens : Hobbes wants uniform- 
ity in the interest of stability. But his method again diminishes respect 
for the sacred books. He himself indulges in some daring historical 
criticism of the attributions of authorship of books of the Bible.^® 

Rather unexpectedly, though less so if we consider the social roots 
of his theories rather than the form those theories took, Hobbes ap- 
proves of Independency so long as it does not degenerate into sectar- 
ian anarchy.2® But that is really only a measure of his indifference, of 
his approval of the independent separation of politics from theology, 
of the tendency of Independency to approach deism and rationalism. 
For though Hobbes is prepared through indifference to defend poli- 
tical intolerance, still tolerance — at least of opinions not translated 
into actions — is more natural to him. “But what reason is there for 
it ?” he asks of persecution. “Is it because such opinions are contrary 
to true Religion? that cannot be, if they be true. Let therefore the 
truth be first examined by competent Judges, or confuted by them 
that pretend to know the contrary.” Here again Hobbes links up 
with the skeptical or deist aristocrats of the Restoration period, with 
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the whole drift of political thought to the sort of practical toleration 
de covenance realized after 1688, in which considerations of expedi- 
ency and the welfare of trade played a far greater role than the passion 
for liberty of a Milton. “Forasmuch as some ease to scrupulous con- 
sciences in the exercise of religion may be an effectual means to unite 
their Majesties’ protestant subjects in interest and affection . . ran the 
preamble to the Toleration Act of 1689, frankly. This is how Hobbes 
put it: “There is another Errour in their Civill Philosophy ... to 
extend the power of the Law, which is the Rule of Actions onely, to 
the very Thoughts, and Consciences of men, by Examination, and 
Inquisition of what they hold, notwithstanding the Conformity of their 
Speech and Actions : By which, men are either punished for answering 
the truth of their thoughts, or constrained to answer an untruth for 
fear of punishment.” It is not the noblest strain in which to plead 
liberty of conscience, but it has proved perhaps the most acceptable 
political argument; and it is one for which the author of The Levia- 
than has received insufficient credit. 

The scientific spirit of Hobbes is most clearly shown in the structure 
of The Leviathan itself. Dr. Strauss has argued that all Hobbes’s fun- 
damental ideas existed before he became acquainted with the scientific 
ideas of his contemporaries, that the scientific method is imposed on 
Hobbes’s material and does not grow out of it.^® Even if true, this 
does not affect my main contention — ^that both Hobbes’s philosophy 
and the scientific method grew out of one and the same social environ- 
ment, and so naturally could be fused. I do not think Dr. Strauss is 
altogether convincing when he argues that the scientific method con- 
flicts in any way with what Hobbes is trying to say : certainly Hobbes 
thought he was establishing “the science of justice,” lack of which had 
brought about the civil war.^® The style and form of The Leviathan 
were undoubtedly influenced by the new sciences : that is why the book 
is so important in the history of English prose. Its construction is 
beautifully logical. Once we have started, it is almost impossible to 
break the chain of Hobbes’s argument without going back to the be- 
ginning. He is self-consciously rigorous in his use of words. All his 
terms are defined in Book I, and a close attention to those definitions 
disposes of some of the alleged contradictions in the later chapters. 
For “when men register their thoughts wrong, by the inconstancy of 
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the signification of their words . . . they register for their concep- 
tions, that which they never conceived ; and so deceive themselves.” 

Hobbes tries to reduce the rational process to calculation. ‘Tor 
REASON, in this sense, is nothing but Reckoning (that is. Adding and 
Subtracting) of the Consequences of generall names agreed upon, for 
the marking and signifying of our thoughts.” This is a kind of Ben- 
thamite calculus, borrowed from the countinghouse and the merchant’s 
ledger: as bourgeois as Benjamin Franklin. 

Together with this goes a denial of all metaphysical absolutes. 
Hobbes’s corroding skepticism worked a revolution of destruction in 
the world of thought parallel to that which was taking place in institu- 
tions and social standards. Hobbes has no use at all for conventional 
moral noises. “For one man calleth Wisdome, what another calleth 
feare ; and one cruelty, what another justice . . . And therefore such 
names can never be the true grounds of any ratiocination.” Standards 
are entirely relative, except for Leviathan’s absolutes. “Whatsoever 
is the object of any mans Appetite or Desire; that is it, which he for 
his part calleth Good.” And this moves over to politics. “The doc- 
trine of Right and Wrong, is perpetually disputed, both by the Pen 
and the Sword : Whereas the doctrine of Lines, and Figures, is not 
so ; because men care not, in that subject what be truth, as a thing that 
crosses no mans ambition, profit or lust. For I doubt not, but if it had 
been a thing contrary to any mans right of dominion, or to the inter- 
est of men that have domination. That the three Angles of a Triangle, 
should be equall to two Angles of a Square; that doctrine should have 
been, if not disputed, yet by the burning of all books of Geometry, 
suppressed, as farre as he whom it concerned was able.” The laws of 
nature, therefore, are precepts or general rules, found out by knowing 
the consequences, by bookkeeping, by counting the cost.®^ They have 
no transcendental moral binding force ; only a man would be irrational, 
unaware of his own best interests if he did not observe them, just as a 
merchant would be a fool if, having once learned to keep accounts, he 
let his affairs get into confusion by failing to keep them. 

There are various hints which suggest that Hobbes would agree 
with Rousseau in holding that no true commonwealth, in his sense of 
the term, has ever yet existed : that he was legislating for the future. 
In the chapter “Of Dominion Paternall, and Despoticall,” he wrote ; 
“The greatest objection is, that of the Practise ; when men ask, where. 
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and when, such Power has by Subjects been acknowledged. But one 
may ask them again, when or where has there been a Kingdome long 
free from Sedition and Civill Warre ... For though in all places of 
the world, men should lay the foundation of their houses on the sand, 
it could not thence be inferred, that so it ought to be.” “So, long 
time after men have begun to constitute Commonwealths, imperfect, 
and apt to relapse into disorder, there may. Principles of Reason be 
found out, by industrious meditation, to make their constitutions (ex- 
cepting by externall violence) everlasting. And such are those which I 
have in this discourse set forth.” 

Hobbes knows that a new world has come into existence, to which 
the standards of the old feudal order will no longer apply. He may not 
have been a practical revolutionary himself ; his theory has kinks and 
idiosyncrasies, hangovers of the past and criticisms of the present 
which can be explained by his own peculiar station in society ; but all 
the assumptions of his approach to politics are new, radical, and bour- 
geois — though stripped of the religious swaddling clothes in which 
bourgeois revolutionary thought was still clothed. Rousseau had only 
to insist that sovereignty must and could lie in the people alone, in 
order to convert Hobbes’s political philosophy into a revolutionary 
creed that would overthrow the thrones of Europe. 

Combined with this scientific spirit we find in Hobbes what was its 
almost invariable accompaniment in the seventeenth century — ^mater- 
ialism. This is flatly stated in chapter I, “Of Sense” : “The cause of 
Sense, is the Externall Body, or Object.” It is only “not knowing 
what Imagination, or the Senses are” that allows some schoolmen to 
say “that Imaginations rise of themselves, and have no cause ; . . . 
that Good thoughts are blown (inspired) into a man, by God.” “A 
wooden top that is lashed by the boys, and runs about sometimes to 
one wall, sometimes to another, sometimes hitting men on the shins, 
if it were sensible of its own motions would think it proceeded from 
its own will, unless it felt what lashed it. And is a man any wiser, 
when he . . . seeth not what are the lashings that cause his will ?” 
“The words In-powred vertue, In-blozvn vertue, are as absurd and in- 
significant, as a round quadrangle** This is politics of course: “For 
who will endeavour to obey the Laws, if he expect Obedience to be 
Powred or Blown into him?”^® Hobbes regards no philosophical 
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question as academic, but sees that the most apparently abstract the- 
ories lead to practical conclusions. He attacks idealism as such. “The 
causes of this difference of Witts, are in the Passions ; and the differ- 
ence of Passions, proceedeth partly from the different Constitution 
of the body, and partly from different Education.” He expresses his 
disbelief in an eternal soul which can exist separately from the body ; 
and so denies dualism.^^ 

Hobbes has also a fascinatingly historical sense, the product no 
doubt of his early preoccupation with historical studies. He is aware of 
the social, the materialist origin of ideas : “Leasure is the mother of 
Philosophy ; and Common-wealth, the mother of Peace, and Leasure : 
Where first were great and flourishing Cities, there was first the study 
of Philosophy** He makes an extremely shrewd criticism of the 
quality of scholastic thought when he points out that much of it can- 
not be translated “into any of the moderne tongues, so as to make the 
same intelligible ; or into any tolerable Latine, such as they were ac- 
quainted withall, that lived when the Latine tongue was Vulgar.” 
That shows a real appreciation of the connection between living 
thought and living language, an awareness of the social nature of 
language and thought. 

Hobbes turns to history, as Bacon did, for the application.'*^ A strik- 
ing feature of his thought, linking it again with Bacon and the best 
of seventeenth century science, is its domination by the idea of mo- 
tion, change, development. Like a modern biologist, he asserts, “The 
constitution of a mans Body, is in continual mutation.” “Life it selfe 
is but Motion.” “Felicity is a continuall progresse of the desire, from 
one object to another; the attaining of the former, being still but the 
way to the later.” “The knowledge of the nature of motion,” he says, 
is “the gate of natural philosophy universal,” which Galileo opened.'*® 

This motion, as is clear from the passages last quoted, is conceived 
as a dialectical process. So too is thought. “When in the mind of man. 
Appetites, and Aversions, Hopes, and Feares, concerning one and the 
same thing, arise alternately ; and divers good and evill consequences 
of the doing, or omitting the thing propounded, come successively into 
our thoughts ; so that sometimes we have an Appetite to it ; sometimes 
an Aversion from it ; sometimes Hope to be able to do it ; sometimes 
Despaire, or Feare to attempt it ; the whole summe of Desires, Aver- 
sions, Hopes and Feares, continued till the thing be either done, or 



30 


CHRISTOPHER HILL 


thought impossible, is that we call deliberation/’ ‘‘As the whole chain 
of Appetites alternate, in the question of Good, or Bad, is called De- 
liberation; so the whole chain of Opinions alternate, in the question 
of True, or False, is called doubt. No Discourse whatsoever, can End 
in absolute knowledge of Fact, past, or to come.” 

Important though theory always is for Hobbes, it is always closely 
associated with practice, to which it leads and without which it is ster- 
ile. But rational theory may always come up against the irrational 
in practice. Hobbes has an overwhelming sense of the obstructive 
power of vested interests to dangerous truths. In his final apologetic 
conclusion he is anxious to show that “there is nothing in this whole 
Discourse . . . contrary either to the Word of God, or to good Man- 
ners; or to the disturbance of the Publique Tranquility;” and that it 
will in fact encourage men to obey and to pay taxes willingly. And here 
Hobbes sums up all the bitterness of his cynicism, all the penetration 
of his social analysis, and all his confidence in the ultimate trimph of 
rational science: “For such Truth, as opposeth no mans profit, nor 
pleasure, is to all men welcome.” 

After the Restoration, Macauley said, Hobbism “became an almost 
essential part of the fine gentleman.” For in 1660 the monarchy and 
the House of Lords had been restored as guarantees of the new social 
order against the threat from the left. The returned aristocracy had 
lost all faith in its own ideology, and was not captivated by that of the 
victorious bourgeoisie. (The ideology and ideologists of revolutionary 
Puritanism, in fact, were hastily shed by the respectable sections of 
the bourgeoisie of the Restoration.) Skepticism prevailed among the 
restored feudalists, busily adapting themselves to bourgeois society. 
The intellectual history of England in the second half of the seven- 
teenth century is the history of the dialectical interaction of the mate- 
rialist theory of the court aristocrats with the religious ideologists of 
the moving classes of the revolution — the progressive small gentry, 
yeomen, small industrialists. In the 1640’s and 1650’s Puritanism in 
the hands of the lower orders was slowly working its way to a rational- 
ism which was also egalitarian (Fox, Winstanley) and so frightened 
off the propertied classes, who saw the need for restoring ecclesiastical 
discipline and the hierarchy to control the thought of the lower orders. 
As the century wore on, the aristocracy came to repent of their Hob- 
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bist atheistic materialism, of the skepticism of the Restoration drama- 
tists ; they began to see the need to bring back God into science : hence 
the turn to “rational Christianity/* deism, tolerance. The two great 
enemies were atheism and “enthusiasm.** So we get Milton arduously 
working his way through Puritanism to a position similar to that from 
which, in a very different social environment, Falkland and Chillenden 
had started ; and we find Locke synthesizing Bacon and Hobbes, Mil- 
ton and Cudworth, science and religion; and leaving out everything 
that had made religion exciting, much that had made science politically 
dangerous. The materialism of Bacon and Hobbes was discarded, and 
with it their confident and exclusive reliance on the scientific method 
for the progress of human thought. Science was necessary to the eco- 
nomic advance of the bourgeois social order, religion to its political 
stability. So religion and science were reconciled by limiting the sphere 
of each."*® Locke’s synthesis performed a social function invaluable for 
his class. But it was woefully incomplete, for it left out the dialectical 
element of thought which the Puritan revolutionaries and the early 
scientists had grasped. It was the dogma of a static civilization. 

One aspect of Hobbism came back into its own with Bentham and 
the utilitarians, themselves the product of the industrial advance of 
eighteenth century England. Materialism came back to England by 
way of the French Encyclopedists. At the same time the revolutionary- 
democratic ideas of the Levelers were revived by the theory and prac- 
tice of the American and French revolutions, and began to take the 
new form of socialism. All these ideas, which we can trace back to 
Hobbes, were caught up by Marx and Engels and synthesized with a 
life-giving dose of dialectics to form the new revolutionary body of 
ideas which today we call Marxism. 

References 

^ The Leviathan, pp. 63, 79. 

Ihid., pp. 187-188. 

® Clarendon, A brief view and survey of the dangerous and pernicious errors 
to Church and State in Mr, Hobbeses book, entitled Leviathan, pp. 181-182. 

^ The Leviathan, p. 65. 

^ The Leviathan, pp. 64-65. Cf. p. 89. 

® It leads, of course, to wars between states ; but the state of nature is worse 
than the condition of warfare between nations, which may indeed be profitable to 
the bourgeoisie : “But because they uphold thereby, the Industry of their Subjects ; 



82 


CHRISTOPHER HILL 


there does not follow from it, that misery, which accompanies the Liberty of 
particular men^^ (ibid., p. 65). 

Ibid., p. 93. For primitive communism, see English Works, Vol. II, p. vi. 

® John Selden, Table Talk (1847 ed.), p. 97. 

^ The Leviathan, p. 185. 

^^Ibid., p.74. 

Clarke Papers (Ed. C. H. Firth, 1891-1901), Vol. II. p. 404. 

Duchess of Newcastle, Lives of William Cavendish, Duke of Newcastle, 
and His Wife, Margaret, ed. C. H. Firth, p. 124. 

The Leviathan, p. 369. English Works, Vol. II, p. 227. 

Ibid., p. 76. The Leviathan, p. 180. 

^^Ibid., p. 319. p. 329. 

Ibid., pp. 59-60. Ibid., p. 241. 

Ibid., pp. 26, 153, 316. Ibid., pp. 204-205. 

Ibid., pp. 200, 238-239. Ibid., p. 380. 

Ibid., pp. 351, 244, 342. Ibid., p. 376. 

Ibid., p. 241. ** Ibid., p. 374. 

Leo Strauss, The Political Philosophy of Hobbes, passim. 

English Works, Vol. VI, p. 363. 

The Leviathan, p. 13. Cf. pp. 15, 20, 21, 369. 

Ibid., p. 18. 

Ibid., pp. 18, 24. 

Ibid., pp. 18, 52-53, 66. 

^^Ibid., pp. 109-110. Cf. p. 93. Clarendon takes this up, naturally enough: 
“He will introduce a Government of his own devising” (A brief view . . . , 
pp. 46-47). 

The Leviathan, p. 179. 

^Ubid., pp. 3, 8. p. 40. 

Works, Vol. V, p. 55. Leo Strauss, op. cit., p. 89. 

The Leviathan, p. 17. The Leviathan, pp. 24, 30, 49. 

Ibid., p. 369. De Corpore, Dedication. 

Ibid., pp. 35, 337-338. The Leviathan, pp. 28, 30. 

Ibid., p. 364. Ibid., pp. 391-392. 

Cf. Maurice Cornforth, Science Versus Idealism, pp. 37-40. Already Hobbes 
had marked a decline as well as an advance on Bacon. As Marx put it : “Material- 
ism becomes one-sided. Hobbes is the man who systematizes Baconism materialisnu 
Knowledge based upon the senses loses its poetic blossom, it passes into the 
abstract experience of the mathematician . . . Materialism takes to misanthropy.” 
(Quoted by Engels, Socialism, Utopian and Scientific, p. xi.) This misanthropy is 
reflected in Hobbes’s reactionary political position, as contrasted, say, with a 
revolutionary religious philosopher like Milton. Consideration of this fact may 
help to explain why, in the next century, a radical like Blake proclaimed himself 
a Berkeleian, whilst the Tory Dr. Johnson refuted idealism. Materialism, so long 
as it is mechanical, cannot be isolated as the only progressive strand in thought. 
Until materialism becomes dialectical it cannot be revolutionary in the political 
sense. 



REMARKS ON THE MATERIALISM 


OF THE EIGHTEENTH CENTURY 


Hendrik Josephus Pos has been Professor of Philosophy at 
the University of Amsterdam since 1932 and is a member 
of the Royal Dutch Academy of Arts and Sciences. His 
publications include Zur Logik der Sprachwissenschaft 
(1922) ; articles concerning philosophy of language in the 
14 T P n Q Philosophischer Anreiser, Recherches philosophiques, and 
H. J. P U o Proceedings of the 2nd, 3rd, and 4th International 

Congresses of Philosophy. Editor of a book about anti- 
Semitism (1938), and editor in chief of Algetnein Neder- 
lands Tydschrift von Wysbegeerte (Netherlands General 
Journal of Philosophy). 


(Translated from the French by Henry F. Mins) 

T he first representative of materialism in European philosophy 
was Democritus, who stands at the end of a current of 
thought coming down from Thales of Miletus. These thinkers 
were all materialists, in the sense that they considered the reality of 
the cosmos as autonomous and objectively given. To say that the cos- 
mos is made up of the element of moisture or of air is to consider it 
and its fullness as materially based on a datum which is itself material. 
The meaning to be given here to the notion of matter is that of some- 
thing which is hard, which exists outside us and independently of us, 
and which is active. By the hardness of matter we mean the resistance it 
offers to the senses ; by its activity, the fact that all matter affects other 
matter. The materialistic naturalists of the pre-Socratic period saw 
no reason why matter should not comprise all reality, including living 
beings and, in particular, man. They inclined the more readily to this 
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view because they drew no sharp distinction between inert and living 
matter. The same Thales who proclaimed moisture as the principle of 
the cosmos seems also to have said that “everything is full of souls.” 
There is nothing spiritualist about this, for the ancients considered the 
soul as a thing which was material, in a secondary way : the souls which 
live in the land of the dead are like images, without force, regretting 
the complete existence they had on earth. Democritus' materialism, 
more developed and epistemologically more sophisticated, denotes as 
erefi, real, the existence of atoms. Sense phenomena derive from this 
reality, but it remains unperceived by the senses. This is the objectivity 
of the atoms. The point of the materialistic philosophy is to recall to 
us what is objective even if phenomenologically, in immediate con- 
sciousness, we can not always maintain awareness of this objectivity. 
We cannot, because the life of the organism does not let us think of it 
all the time, and because the senses present matter to us in the light 
which corresponds to their own function. Here arises the problem of 
the duality between the truth, which is identical with objective reality, 
and the appearances to which the living being’s consciousness is sub- 
jected. If matter, or the indestructible energy which is everywhere, is 
the objective reality, why is this truth hidden ? And why is it that, even 
after having rediscovered it, consciousness finds itself unable to per- 
sist in it uninterruptedly? Or again, is not so-called objective reality 
a creation of the spirit, whose limitations appear in the difficulties just 
mentioned ? 

Materialism will always have this attractive side, that it takes for 
its starting point a substratum continuous for all phenomena. Even 
when it does not specify the precise nature of the matter which under- 
lies whatever takes place, it has the great merit of giving unity to all 
that is real, and thereby avoiding the impasses of dualism. Its task is, 
if not to reduce every phenomenon to matter, at least to exhibit its 
fundamental relation to the universal substratum. This task will have 
a critical and a positive aspect. 

Critically, it will consist in restraining the inclination of thought to 
isolate the spiritual and the ideal from the real, and in showing that 
the links of the chain are never broken. All spirituality is a liberation, 
but one whose conditions can be traced all the way into the biological 
sphere. Spirituality always entails a subjective interpretation of itself, 
comparable to the sort of subjective interpretation of colors which 
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imagines itself to be objective. In this case, it is materialism which 
embodies the objectivist point of view, by stressing the real ground 
of every spiritualist position. It may be subjectively more satisfying 
to distinguish many realms of reality, each independent of the others ; 
objectively, however, we are compelled to ask how, in this hierarchy, 
each stage rests on the preceding one, and to what degree it is pre- 
pared for by it. If spiritualism and idealism fix their eyes on high and 
look down on phenomena, materialism will be diligent to the contrary, 
refusing except under direct compulsion to accept any structure tran- 
scending the structure that is given. Obviously, certain fundamental 
distinctions resist all attempts at reduction, e.g., the distinction between 
dead and organized matter, and in particular that between the animal 
and the human kingdoms. Here materialism has the positive task of 
showing how the higher structure could emerge from the lower with- 
out having been previously implicit in it. Materialism thus conceived 
is not a conception of universal reality, but a method of inquiry which 
proceeds from the simpler to the more complex. It is in accordance 
with this method not to set qualitative, impassable boundaries between 
structures, but to suppose that the qualitative differences have had 
quantitative origins, which have accumulated. If accumulations every- 
where give rise to changes in quality, then this correlation is to be ac- 
cepted as a universal experience, and furnishes a link between the 
world of matter and that of life and spirit, one which is opposed to 
any deep-reaching dualism. 

The materialist criticism, based on the durable element in reality, 
will reject metaphysical notions of an after-life, along with the deduc- 
tion of the world from a first cause. In so doing it will bring out the 
fact that the value of the spiritual side of our nature does not imply its 
unlimited duration, and that reality loses none of its mystery when we 
presuppose another reality behind it. But it is no longer transcend- 
ental realities that this criticism will have to oppose primarily. In the 
eighteenth century this was to be sure the principal theme of the dis- 
cussion between spritualism and materialism. Today the dispute has 
moved to other ground ; it is no longer the beyond which is in question, 
but the autonomy of the spiritual or ideal domain. The transcendental 
dualism of other days has been replaced by an equally rigorous imma- 
nent dualism which gives the old transcendentalism a new form in 
terms of a radical separation between the realm of the ideal and that 
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of the real. This daality is accompanied by a moral doctrine which, 
with Kant, makes a distinction between actions motivated by “desire’' 
and those inspired by “the moral law.” 

German philosophy presents many variations on this idealism, all of 
them looking down from above on the real as something of an inferior 
species compared to the ideal. This idealism always tends to speak of 
the “merely real,” to make it appear that the ideal transcends it in 
value. It maintains that the moral act has no connection with impulse 
and desire, and that the cognitive act is independent of the play of 
sensations and associations. It likes to speak of eternal truth, effecting 
a radical separation between it and its provisional content, but at- 
tributing eternity to the very formula in which it is embodied at the 
present moment. Idealism thereby runs the risk of impeding the prog- 
ress of science. It engages in semantic analysis of what is meant by a 
science in general, abstracting from the part played by the real, which 
is grasped by knowledge. 

The French materialism of the eighteenth century owed much to 
its English predecessors. Francis Bacon’s empiricism was all but ma- 
terialistic, and the doctrine of Thomas Hobbes was so completely. It 
is true that Newton and Boyle founded the mechanism of the universe 
on the divine will, but their contributions to science were purely mech- 
anist in tendency. If the French mind, which was originally inclined to 
skepticism, began to embrace materialism after the death of Louis 
XIV, this was largely in order to have it as an ally against dogma. 
La Mettrie, who was a materialist 100 per cent, called himself a Pyr- 
rhonian, and considered Montaigne the first Frenchman who dared to 
think. Voltaire, we recall, introduced Newton’s celestial mechanics 
into France. Newton had reconciled mechanism and Providence, and 
Voltaire followed his lead. Nevertheless the continuation of New- 
tonian ideas in France culminated in Laplace, for whom the origin of 
the world required no creator. If Voltaire attacked the Church, it was 
not in order to prove that God does not exist, but to argue in favor 
of the natural light of reason which enables us to know Him. He there- 
fore strongly opposed materialism, whose chief representatives were 
La Mettrie and Holbach. 

Julien Offray de La Mettrie was born at Saint-Malo in 1709. He 
took up medicine, and went to Leyden to study under Boerhaave, who 
had got the reputation of atheism for his Spinozistic sympathies. A 



EIGHTEENTH CENTURY MATERIALISM 


37 


severe attack of fever gave La Mettrie the opportunity to observe the 
influence of the circulation on thought, observations which he utilized 
in his Histoire naturelle de Vame. The fundamental idea of the book is 
the unity of body and soul. Anyone who wishes to study the soul 
should commence by studying the body, of which the soul is the form, 
as all matter has form. The senses are our guide in respect to knowl- 
edge. Since matter is inert of itself, and the living body is matter in 
movement, the soul is the principle of movement. But movement can 
no more be separated from matter than can form. A primum movens 
outside matter is meaningless. Matter itself is form, movement, and 
sensation. Starting from the substantial forms of scholasticism, La 
Mettrie arrived at the thesis that whatever is capable of sensation is 
material. Likewise, the Histoire naturelle de Vame uses the philoso- 
phizing of the ancients as a starting point from which to go on to show 
to what extent they can be dispensed with. 

In a second work, U Homme machine (1748), the tone is more di- 
rect and positive. Descartes is criticized for his radical dualism ; Leib- 
niz ^‘spiritualized matter instead of materializing the soul.” Experience 
and observation should be our only guides. Only doctors, who have ob- 
served the soul in its greatness and its misery, have the right to discuss 
it. The great system-making minds have all neglected experience ; they 
have failed to consider that it is the temperament (which is determined 
by physical causes) that determines the characters and acts of men. 
Food and drink imperiously sway man's moral side. It is a prejudice 
to think that man is radically distinct from the animals. It is by intelli- 
gence, which is linked to language, that he has achieved his superiority. 
La Mettrie declare that he does not wish to take part in the discussion 
as to the existence of God and the life after death, but he lets his actual 
opinion show through. He sees Descartes's greatness in his mechanical 
explanation of the living body. 

La Mettrie's theories were not designed to gain him the support of 
most of his contemporaries. Moreover, the frivolity shown in some of 
his writings furnished a pretext for rejecting the totality of his thought 
indiscriminately. His Discours sur le bonheur is frankly hedonist. The 
most elevated spiritual joys are necessarily corporeal in nature, but 
are preferable to sensual pleasures, which are short-lived. It is true 
that La Mettrie was no saint ; but he had the courage not to hide what 
he was, and thereby rose above all hypocrisy. And philosophy is in- 
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debted to him for that keen sense of observation which so greatly 
helped in eliminating prejudices and opening the way to a richer and 
more precise knowledge of man's nature, whose duality reduces to two 
aspects, basically linked. 

The works of Baron d’Holbach differ from those of La Mettrie by 
their systematic structure. His principal work, Systeme de la nature, 
ou des lois du monde physique et du monde moral, appeared in 1770, 
in London. Lagrange, the great mathematician, and Diderot contrib- 
uted to it. In 1772 the author published a popular resume, entitled Le 
Bon sens, ou idees naturelles opposees aux idees surnaturelles, in 
which the sovereignty of the people and their right to revolution are 
openly defended. Nature is the only real being ; anything else, said to 
be correlative to it, is imagination only. The human mind has become 
what it is only because of the satisfaction which it gives the instincts 
in their struggle with the environment. Movement dominates every- 
thing ; it is the cause of our sensations and knowledge, even up to its 
most abstract forms. There is continuous interaction among the three 
kingdoms of nature. The tendency to self-conservation is in every- 
thing; in physics it is called inertia, and in morals self-love. Holbach 
criticized the notions of order and disorder, applied by the mind to 
nature, as purely anthropocentric. What we call an anomaly is pro- 
duced by the same necessity which gives rise to the normal. The beau- 
tiful and the ugly are of human origin. While La Mettrie liked to de- 
scribe himself as a disciple of Descartes, Holbach accused Descartes of 
having been the first to make a radical dichotomy between the body 
and the soul, instead of concluding that matter is capable of feeling and 
thinking. In matters of ethics, Holbach followed La Mettrie closely, 
but was free from his frivolity. For him too, it was medicine that must 
solve the problems of morality. His idea that the criminal is a sick man 
is in profound agreement with this conception. Ethics and politics 
have everything to learn from the materialist conception of man. He 
attacks the idea of God in all its forms. Religion is responsible for the 
great corruption of man, even in its deistic and pantheistic forms. An 
extensive analysis shows that the proofs of the existence of God are 
untenable. Even Spinozism, which for a long time counted as equiva- 
lent to materialism, is condemned. Morality is absolutely independent 
of religion, which has made no contribution whatever to uplifting the 
human race. In this judgment, clearly, our philosopher shows an abso- 
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lute lack of the historical sense. Religion certainly did contribute to 
the education of Europe after the fall of ancient civilization ; what hap- 
pened was that the dogmatic envelope which protected moral values 
cracked at a certain time, after it had performed its service. 

This lack of the historical sense prevented eighteenth century ma- 
terialism from seeing an ally in religion rather than an adversary. If it 
had been more open to the spiritual history of humanity, it would have 
been able to justify dogma for its pragmatic value instead of rejecting 
it as immoral and absurd. It would have recognized that an altruistic 
enthusiasm, even when accompanied by supernatural imagery, bears 
within it an unquestionable moral value. On this point the critcism of 
religion in Kant was much more prudent. It can be said that Kant was 
the first to give a pragmatic interpretation of religion, and was thus 
prevented from seeing in it only a pretense or an absurdity. 

The materialism of the eighteenth century thus has its historical limi- 
tations : it is too static to be able to explain the traditional spirituality 
against which it reacts, and too theoretical to admit the pragmatic value 
of a supernatural inspiration in so far as the latter proves rich in conse- 
quences for human life. Its function in the eighteenth century was 
primarily that of being in opposition, and as a result it was sometimes 
led into an overnegative dogmatism. Nevertheless, its attitude yields 
certain principles which make materialism, if not a basis, at least an 
essential aspect of every rational method of philosophizing. A first 
principle, it seems to us, which holds good for all rational thought, is 
that of the subsistence of a world which does not depend on any con- 
scious activity but to a certain extent determines consciousness. This 
world is an ensemble of elements, inanimate and animate, whose essen- 
tial character is to act on one another. There is no need to make pro- 
nouncements as to the structure of the substratum which underlies all 
the phenomena of the world. It is not the atom nor the cell that assures 
reality to the substratum, which consists in this very coherence of 
which we have been speaking. The fundamental category is not matter, 
but the real. But any aspect of it, even the most ideal, is not wholly in- 
dependent of this coherence in which all elements interpenetrate. 

The reality of history and of psychological and social phenomena, 
while presenting particular aspects in relation to matter, are also inte- 
grated in the cosmos. The dualism of body and mind fails to recognize 
that there is a continual transition from one aspect into the other. The 
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supreme value which human life attributes to the spiritual side should 
not cause us to forget that everything is connected, and that nothing 
has an autonomous existence. 

It is inevitable that the real should divide into forms, and that in 
this process entities should appear which are very distant from the 
primordially real. Here the method of ‘"materialism’^ shows its value, 
recalling to us that there is no life without matter and no spirit without 
life, and reducing the higher levels to lower, as far as possible, with- 
out denying or falsifying their hierarchy. If therefore we reject the 
dogmatic position held by the materialism of old, we assign it a perma- 
nent critical function which consists in reducing another dogmatism 
which tends to isolate spiritual phenomena from material and biological 
reality, and thus destroys the unity of the real. This criticism is not 
unaware that life evolves upward; but it keeps in mind that all is 
linked, and that, if a superior order is not caused by what underlies it, 
it is still conditioned thereby. 
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(Translated from the French by Henry F. Mins) 

T he object pf this essay is to fix the role and the essential 
contributions of Hegel, Marx, and Engels in the evolution of 
modern thought, taking it in its connections with economic and 
social evolution. 

At first the movement of modern thought followed the development 
of the rising class, the bourgeoisie, and in this phase reached its highest 
point in materialist rationalism and in Hegel. Thereafter, it was taken 
up by the new rising class, the proletariat, and in Marxism attained a 
conception of the world which was adapted to a new mode of economic 
and social organization. 

It took form under the influence of the great discoveries of the 
fifteenth century, which infinitely expanded the world’s boundaries 
and provoked a rapid growth of needs and the consequent development 
of a new economic system based on a greater freedom of production 
and circulation of wealth. This system caused at once a profound 
change in men’s way of life and a progressive transformation of the 
static conception of the world into a dynamic conception which was 
dominated, like the system itself, by the notions of liberty, movement, 
and progress. 

This thought, which at the outset found its expression in the two 
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great movements of spiritual liberation, the Renaissance and the Ref- 
ormation, took its first major form in rationalism, which adds the 
notion of progress to the idea of liberty, and, after Renaissance and 
Reformation, marked a second stage in the adaptation of the general 
conception of the world to the new way of life. Rationalism, the phi- 
losophy of the rising bourgeoisie, rejected the notion of an immutable 
and eternal preestablished order, and supported the revolutionary ac- 
tion of the bourgeoiesie in maintaining the necessity of transforming 
the world to give it a rational character and content. Rationalism 
tended to evolve from spiritualism to materialism, thereby expressing 
the growing importance of concrete material reality in human life, as 
a result of the unceasing development of production. 

Despite its tendency to unite spiritual reality more closely to ma- 
terial reality, rationalism did not succeed in solving the essential prob- 
lem of the integration of man into his natural and social milieu — a 
problem raised by the very development of production. For, being a 
reflection of bourgeois society, it came up against the fundamental 
contradiction, inherent in the capitalist system, between an increasingly 
collective mode of production, which brings men closer and closer to- 
gether in their economic and social activity, and an individualist mode 
of appropriation based on private property and the quest for profit, 
which isolates men and sets them, as individuals, against society. Ra- 
tionalism is led to conceive of man as an individual opposed to his 
social milieu and cannot therefore arrive at a conception of the world 
as an organic whole ; it remains essentially dualistic and allows the tra- 
ditional opposition to subsist between spirit and matter, between man 
and nature. 

Yet the very development of the new system of production, which 
integrates man more and more deeply in the external world, brings 
about the need to go beyond this dualism and arrive at an organic con- 
ception of the world. However, all the attempts made by bourgeois 
thought in this direction failed by virtue of the fact that in defending 
the principle of private property and thus putting itself on the plane of 
the contradiction which the capitalist system gives rise to, it could 
abolish this contradiction only in a utopian manner, by an illusory sur- 
mounting of individualism and the integration of man in an imaginary 
milieu. 

After Rousseau, who integrated man into an idealized nature and a 
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utopian society, and Kant, who gave this integration a formal char- 
acter, reducing it to the a priori forms imposed by the mind on the 
external world, German idealist philosophy, whose greatest figure was 
Hegel, strove to pass beyond rationalist dualism to an organic concep- 
tion of the world. It was inspired by Goethe who, after Spinoza s 
fashion, considered mind and matter as two manifestations of the 
divine, different in their forms but similar in essence, and held that 
man should plunge into nature in order to participate in the universal 
life which animates the world (Faust). 

German idealist philosophy added to this idea of an organic union 
of man and the external world the notion of development and progress, 
which it applied to the totality of beings and things ; it thus attained a 
new conception of the world, which was no longer considered as an 
ensemble of things ruled from without and functioning as a mecha- 
nism, but as the expression of a single life animating all beings, as an 
immense organism developing itself under the action of internal laws 
and forces. 

Inasmuch as life cannot be conceived otherwise than in its unity and 
development, this philosophy was of necessity led to reduce spiritual 
reality and material reality to an organic unity, and to show how this 
organic totality changes and evolves. 

Like rationalism, this philosophy adopted the point of view of bour- 
geois society and defended its economic and social organization; it 
was unable to go beyond individualism and bring about the elfective 
integration of man into his natural and social milieu, and could only 
undertake ^his integration in an illusory manner, by the reduction of 
the whole of the real to mind, 

Fichte, Schelling, Hegel — the German idealist philosophers — ^abol- 
ished Kant’s Ding-an-sich which maintained for concrete reality an 
existence independent of the thinking subject. They reduced all of 
reality to mind, which, by virtue of its inclusion of concrete reality, 
became at once subject and object and constituted not only the 
tool of knowledge but the element which creates and regulates the 
world. 

The real, thus reduced to spiritual activity, was identified with 
knowledge, in which the subject which knows and the object which is 
known merge, and whose movement is explained by the autodetermina- 
tion of the spirit, by the exteriorization of what it potentially contains. 
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by the alienation of its own substance which becomes foreign to it, and 
which it recovers progressively in becoming aware that it constitutes 
its essence. 

In this conception of evolution as progressive penetration of con- 
crete reality by the spirit, the philosophers were under the inspiration 
of the French Revolution, which seemed to them to have solved the 
double problem of the rational changing of the world and the integra- 
tion of man into his social milieu by going beyond immediate reality 
and traditional economic and social organization under the action of 
reason, and by subordinating the individual to the state. 

But while the French revolutionaries changed the world effectively, 
these philosophers, because of Germany’s backwardness in economic 
and social evolution, gave action a theoretical and abstract character, 
transposing it to the plane of thought. They changed political, eco- 
nomic, and social problems into philosophical problems which they re- 
duced to the central problem of the epoch, the problem of liberty, and 
proposed to realize the latter by the way of the spirit, convinced that 
in virtue of the correlation between the development of material real- 
ity and that of spiritual reality, it was possible to act on the world and 
transform it by the unaided power of ideas. 

Despite their idealist nature, the systems of these philosophers are 
distinguished by an ever more marked tendency toward realism, a 
tendency which led them to ascribe to the world, which was at first 
considered to be a mere expression of the spirit, an ever more objective 
and concrete reality. 

Fichte, expressing the revolutionary aspirations of his times, put 
the stress not on the past which has been wiped out, nor on a present 
which does not change, but on the future. He thereby subordinated to 
the spirit the external world which should be transformed ; he abol- 
ished the external world, reducing it to the not-I and making of it 
the tool of the I, which rises, by a continual surmounting of the not-I 
which it sets up against itself, to a higher morality and a great auton- 
omy. 

Schelling expresses the counterrevolutionary tendencies of the 
feudal class. He gives the present the task of going back to its source, 
that is to the past, under the inspiration of the Middle Ages, an epoch 
of high and strong spirituality, when the Spirit penetrated vitally all 
the elements of life and the world. In this way he evolves toward a 
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more objective idealism, and, in accord with Spinoza, he assigns Nature 
an existence distinct from that of the mind, and shows how, by a pro- 
gressive interpenetration of Spirit and Nature, the world comes in the 
work of art to a state of complete indifferentiation, where Nature is 
Spirit and Spirit Nature. 

Finally, in Hegel the evolution toward an organic conception of 
the world, intimately combining the Idea and the concrete reality, man 
and the external world, is even plainer to be seen. Hegel is the inter- 
preter of the tendencies of a semiconservative bourgeoisie; what he 
sets himself to justify is not the future nor the past, but the present. 
Like all doctrinaire conservatives, he stops the evolution of the world 
at the present moment, to which he gives absolute value as the defini- 
tive and perfect result of rational evolution. To this end he strives to 
give idealism a concrete character. He transposes to the ideological 
level the ever more powerful action which the development of produc- 
tive forces enables man to exert on his milieu ; and he shows how the 
spirit integrates itself progressively into the real, which thereby as- 
sumes an ever more rational character. 

Since he does not succeed, as Marx was later to do, in understand- 
ing reality as the object of man's concrete practical activity, and 
thereby penetrating to the efficient cause of the transformation of the 
world, he remains essentially idealist in his evolution toward realism, 
and like Fichte and Schelling considers the real as the object of spiri- 
tual activity. 

The fundamental problem which then faces him is to show how con- 
crete reality merges in effect with its spiritual representation, and how 
the development of the spirit not only expresses but determines the evo- 
lution of the world. Hegel therefore neglects the contingent, the acci- 
dental elements of the real, concentrating on those which express a 
phase of the spirit and carry out the work of Reason. 

Once concrete reality has thus been purged and sublimated to the 
point of being nothing more than the expression of the spiritual reality, 
it can be included in the spirit, after which Hegel is enabled to mold as 
it were the development of the world in the form of the development 
of the spirit, which is elevated into the creator of the real.^ 

Hegel, unlike Fichte, desired to justify present reality and derived 
the development of the world not from an absolute will, which no de- 
terminate reality can satisfy, but from a reason which is higher than 
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the subjective reason — namely, objective reason, which combines 
within itself spirit and being. 

This objective reason is incarnated in the Absolute Idea, which 
creates the world by the exteriorization or alienation of its substance, 
which it then proceeds to resume within itself in stages. The identity of 
the real and the rational which existed originally in the Absolute Idea 
is broken by virtue of the exteriorization of its substance in a reality 
which seems alien to it ; but the identity is progressively reestablished 
by the activity of the spirit, which eliminates the irrational elements 
from the real and thus leads it to surmount itself constantly, to take 
a form and a content more and more suited to the reason. This pro- 
gressive union of the rational and the real, of spirit and being, is re- 
alized under the form of concrete ideas which are not a mere repre- 
sentation of beings and things, which man makes for himself, but con- 
stitute the reality itself in its essence. 

Since the idea is indissolubly attached to the concrete reality, with 
which it is loaded, so to speak, the movement of the idea does not occur 
on the plane of pure logic, but is bound up with the general evolution 
of the world, with the process of history. 

This association of logic with history in the development of the 
spirit gives rise to the particular character of Hegers doctrine which 
tends, by the integration of the idea into the real, to eliminate the 
transcendental conception, which attributes to the spirit a special ex- 
istence foreign to and distinct from the sensible world. This associa- 
tion also explains Hegel’s opposition both to dogmatism (which by 
separating thought from being renders thought impotent and sterile) 
and to utopianism (which seeks to subject reality to an arbitrary ideal) , 
as well as to empiricism (which fails to rise above immediate reality 
and loses itself in the infinite mass of facts, entities and objects, instead 
of concentrating on the essential part, the spiritual reality).* 

True reality is linked to the development of the spirit, and is not to 
be confused with immediate reality. Like spirit, it has a rational char- 
acter and its movement is in accordance with the principle of a logic 
adapted to a dynamic conception of the world, dialectics^ 

As opposed to the ancient logic — ^which corresponds to a static con- 
ception of the world and accordingly considers entities and things in 
their eternal and immutable aspect, fixing them in their identity by the 
exclusion of contraries— dialectics is tied up with the very development 
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of entities and things and does not obey the principle of identity, 
which does not enable us to explain the connections which unite the 
various elements of the real, and the reasons for their transformations. 

Dialectics is founded on the opposite principle, the principle of con- 
tradiction ; it does not move on a spatial plane of inclusion or exclusion, 
like the old logic, but on a temporal plane which enables the contradic- 
tory elements of the real, instead of merely excluding each other, to 
imply each other mutually and, by their transformations, to determine 
the evolution of the world. 

The old logic considered contradiction as constituting a defect in 
things ; in dialectics, on the contrary, contradiction appears as the posi- 
tive and fertile element without which there is no development nor 
life.® For in the world, when considered in its changeableness, con- 
traries unite to form a new and higher reality, the synthesis. The lat- 
ter does not result from an adjustment or compromise between the 
contraries, which could only end in a stagnation of the real ; it results 
from a crisis brought about by the accentuation of the contradictions, 
in whose course the contraries are abolished as such and reabsorbed in 
a higher unity.** 

This is the dialectic process in which the contraries change and unite 
into syntheses within which new contradictions arise, which in turn are 
reabsorbed in new syntheses ; it is in this process that there finds ex- 
pression the movement of the spirit which, in its movement to go 
beyond the contradictions which rise continuously, progresses from 
concept to concept, each of which represents a new level of spiritual 
reality and of material reality included within it. 

Such is the general conception of the world from which Hegel starts, 
in order to reconstruct and explain the totality of the real reduced to 
concepts, and to show how in its development it follows a rational 
course and expresses the movement of the spirit. 

After he has, in the Phanomenologie des Geistes and the Logic, 
described the somewhat theoretical evolution of the spirit up to the 
point where it becomes perfect reason and Absolute Idea, he shows 
how the latter realizes itself in rudimentary fashion in Nature, which 
appears as its antithesis, and then in a more and more perfect way in 
history, where it gradually detaches itself from objective reality by 
considering it as the expression of its own substance. The Absolute 
Idea reaches its full realization in art, religion, and philosophy, attain- 
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ing its last stage in the Hegelian philosophy, which encompasses the 
world as a rational totality in which the identity of the subject and the 
object, thought and being is realized. 

This conception of the dialectic development of the world permitted 
Hegel to solve the hitherto insoluble problem of the organic union of 
spirit and matter, of man and the external world, considered in their 
development. But the solution which he gave this problem took on an 
illusory character by reason of the fact that in reducing concrete 
reality to spiritual reality he took away from the world its own nature, 
and integrated man into an imaginary milieu. 

This inability, which he shared with all bourgeois thought, to solve 
the problem of man’s integration into the world, otherwise than on an 
ideological level, explains the contradictory aspect of his philosophy 
which, like his entire epoch of transition from a still semifeudal organi- 
zation to the capitalist system, presents a character of transition and 
compromise. 

From the philosophical point of view, this doctrine constituted a 
compromise between transcendental idealism, which places the prin- 
ciple and end of entities and things outside themselves, and realism, 
which is inspired by the idea of immanence and explains their develop- 
ment by their intrinsic nature. Despite the idealism of the doctrine, 
which reduced the evolution of the world to the movement of con- 
cepts, it marked the passage to realism by the integration of the idea 
in the real. All that was required was to invert the system (as Marx 
was to do) and subordinate the development of the spirit to the devel- 
opment of economic and social reality in order to arrive at a materialist 
conception of the world. 

From another point of view, this doctrine constituted a compromise 
between the static and the dynamic conceptions of the world. It was 
completely imbued with a dynamicism, which expresses the continuous 
change, the incessant evolution of the world considered in it^ becoming. 
But this dynamic quality was not yet fully inherent in the concrete 
reality, whose development still seemed to be determined by a first 
principle, the Absolute Idea existing of itself from all eternity. The 
Absolute Idea is the stable element in the eternal process whose cause 
and end it is ; containing in potentiality all the reality which it creates, 
it is at the terminus of its development that which it was at the origin. 
Evolution thus remained illusory, and took the form of an involution. 
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which made this system once more akin to the old static conception 
of the world. 

Finally, in the political field, this compromise between static and 
dynamic world views was evidenced in the attempt to reconcile a con- 
servative system, which considered the Prussian state and the Chris- 
tian religion as the perfect and definitive forms of the Absolute Idea, 
with the dialectic movement of history, which implies a continual 
change, an unceasing becoming, to which we cannot assign a determi- 
nate form as limit and end. 

The Revolution of 1830, which destroyed the system of the Holy 
Alliance and in Germany was marked at once by a rapid economic 
upswing and by the development of liberalism, was to blow to the 
surface the inherent contradictions of the Hegelian doctrine, entailing 
the collapse of the entire system. 

Within the Hegelian school itself a division took place between a 
conservative Right and a revolutionary Left, within which Marx and 
Engels passed their political apprenticeship. The Hegelian Left, ex- 
pressing primarily the aspirations of the bourgeoisie, brought about 
a dissociation and transformation of the Hegelian doctrine in order to 
adapt it to liberalism. 

It rejected the conservative elements of this philosophy and retained 
only its revolutionary dialectics, forming out of it, in the person of 
Karl Marx’s friend Bruno Bauer, a doctrine of action. Bauer opposed 
consciousness to substance, making the latter, after the fashion of 
Fichte’s non-ego, the tool which consciousness uses to rise to an ever 
greater autonomy ; he posited in principle consciousness’ need to free 
itself continually from substance, in which it realizes itself and which, 
by its determinate form, constitutes an obstacle to its development. 
This liberation is carried out by an incessant criticism of the real 
which eliminates its irrational elements.® 

The ideological character of this doctrine, which reduced revolution- 
ary action to a critique of the real, had as its source the fact that the 
Hegelian Left found no support in the German bourgeoisie, which at 
that time, like all the European bourgeoisie engaged in a war on two 
fronts against feudal reaction and the revolutionary proletariat, 
adopted a policy of the ‘‘golden mean.” Without this support, the 
Hegelian Left very soon failed in its liberal activity, and its action 
rapidly turned into a sterile critique of reality, a mere play of the spirit. 
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Most of its members evolved with B. Bauer toward individualism and 
egocentrism, reducing the development of the universal Conscience to 
that of the Ego. One of them, Max S timer, drew all the consequences 
of this tendency toward individualism. He rejected any limitation of 
the individual’s autonomy and recognized only a single reality, the 
Ego, only a single principle, the cult of the Ego; he made absolute 
egoism the only motive force of human activity, and ended up in 
nihilism and anarchism.® 

At first, Marx and Engels tried, with the Young Hegelians, to adapt 
the Hegelian doctrine to liberalism and felt that in order to determine 
the rational course of the world it would suffice to eliminate the irra- 
tional elements from the real. But as apart from the other Young 
Hegelians, Marx, in this point faithful to the basic thought of Hegel, 
refused to dissociate thought from the real, and rejected the concep- 
tion of an arbitrary and absolute power of the spirit to transform the 
world. From the time of his thesis on the Philosophy of Nature of 
Democritus and Epicurus (1841), he showed that philosophy, in con- 
traposing itself to the world by its criticism, changes into a practical 
activity, which implies its integration into the world and thereby its 
suppression as abstract principle opposed to the world.*^ 

As director of the Rheinische Zeitung in 1842, he set about reform- 
ing the state (which he with Hegel considered as the regulatory ele- 
ment in society) by a critique of political and juridical institutions. 
The speedy and total failure of this attempt, signalized by the sup- 
pression of the Rheinische Zeitung, led him to revise his conception 
of the state and to study its relations with society. 

Along with some members of the Hegelian Left (L. Feuerbach, 
M. Hess, F. Engels), he turned away from liberalism; he no longer 
expressed the aspirations of the bourgeoisie but those of the proletar- 
iat, and evolved towards communism. In this evolution he, like Hess 
and Engels, was guided by Feuerbach who drew from a critique of 
the Christian religion and Hegelian idealism a social doctrine of col- 
lectivist nature. 

Feuerbach's critique of religion showed that God is the product of 
man, who projects and alienates in him his own essential qualities, and 
that as a result of this inversion of subject and attribute the real sub- 
ject, man, becomes the attribute of God, which he has created. Apply- 
ing this critique to Hegelian idealism, Feuerbach emphasized that 
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Hegel, by an analogous inversion of subject and attribute, made the 
idea the creative subject, and man and the world its product. 

To arrive at an exact notion of the relations between God and the 
world, between the Idea and Being, we must, Feuerbach said, start not 
from God or the Idea but from concrete and living reality ; we must 
integrate spirit into matter and not matter into spirit, and consider 
man with his sensibility and needs as the organic expression of that 
synthesis.® His criticism of religion ended up in a social doctrine, in 
which he showed that religion strips man of his true nature, of his 
essence, and transfers it to God, and that to restore man's essence to 
him, his qualities, alienated in God, must be reintegrated in him. The 
collective being, the species, which constitutes the human essence, and 
which, if exteriorized in God, is but a transcendental illusion, then 
becomes a reality for man, who abandons egoism and individualism, 
and makes the love of humanity the law of his life.® 

By his inversion of Christianism and idealism, Feuerbach restored 
their intrinsic reality to the external world and to man; but by his 
return to mechanist materialism, which subordinates man to the in- 
fluence of his milieu without considering the action he exerts upon 
it, Feuerbach's final result was a contemplative and sentimental theory 
which placed human life outside the social milieu and historical proc- 
ess, a vague collectivism which was a pale reflection of the French 
socialist doctrines born of a more advanced economic and social 
development. 

This doctrine by its solution, however imperfect, of the problem 
of man's integration into his natural and social milieu constituted a 
transition between Hegelianism and Socialism. It opened the way 
which Moses Hess, Marx, and Engels were to take, to arrive at a new 
solution of the problem by linking man's integration into the world 
not to his religious emancipation but to his social emancipation. 

Moses Hess gave Feuerbach's extremely vague collectivism a more 
markedly social character, and showed that the alienation of the human 
essence in God was the ideological reflection of the alienation which 
takes place in the capitalist system, where the proletariat exteriorizes 
its labor power in the commodities it produces, which enslave it by 
opposing themselves to him in the form of money, capital. 

To liberate man from this servitude and enable him to recover his 
thus alienated essence, Hess said, we must replace the capitalist regime 



52 


AUGUSTE CORNU 


by a communist system ; but, being unable to obtain from society itself 
the sources of its transformation, Hess, like the Utopians, transposed 
the economic and social problems raised by this transformation to a 
moral plane, and offered as solution the struggle against egoism, and 
the love of humanity.^® 

For all its defects and inadequacies, this doctrine constituted a tran- 
sition between F'cuerbach’s philosophy and French socialism; it was 
to serve as a guide to Marx and Engels who, starting from an ana- 
logous critique of alienation, furnished a new solution to the problem 
of action and to the social problem. Marx, having been led to review 
his Hegelian conception of the state and to study the interrelations of 
state and society, began this revision by a critique of Hegel’s Phi- 
losophy of from which he had drawn the core of his political 

and social ideas. Now, under Feuerbach’s influence, he shows how 
Hegel reverses the real relations between society and state, making 
the latter the creator and regulator of society, whereas actually it is 
but society’s instrument. The real state, which is an expression of 
society, and in which private interest triumphs, is contrasted with the 
ideal state, a sphere of general interests, created, like God, by the 
exteriorization in it of the highest social qualities, in which man lives, 
only in an illusory fashion, a collective life. In order to put an end to 
this duality between real and ideal states and give the collective life an 
effective existence, society must be given a collective character. 

This criticism of Hegel’s Philosophy of Law marked the moment at 
which Marx rejected liberalism by putting the problem of alienation 
on the political and social plane, but yet found only a vague solution 
to it, in the form of what he called true democracy. 

But after he had taken the content of the ideal state to be the true 
democracy where there no longer exists any opposition between indi- 
vidual interests and the public interest, he was drawn, by his criticism 
of bourgeois society conceived as the negation of collective life, to see 
communism as the solution of the social problem. 

He returned to the fundamental idea of his criticism of Hegel’s 
Philosophy of Law in his articles in the Deutsch-Franzosische Jahr- 
bucher (1844), where he showed that if we are to do away with the 
dualism between society and state, which makes man lead the life of 
an egoistic individual in society while he leads an imaginary collective 
life in the state, we must integrate the state into society, giving the 
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latter a collective character.^* This will be the work of a social revolu- 
tion carried out by the proletariat, which in liberating itself will eman- 
cipate all of society, establishing communism.*® 

Marx was now deliberately orienting his thinking toward com- 
munism, acting as spokesman for the revolutionary proletariat. He 
raised the question of alienation, no longer on the plane of undifferen- 
tiated humanity, but on the plane of the struggle of classes. Thus he 
changed the opposition between egoism and altruism, to which Feuer- 
bach and Hess had reduced economic and social contradictions, to a 
conflict between bourgeoisie and proletariat; he cast social develop- 
ment in the form of dialectics, making the proletariat the antithetic 
element charged with bringing progress about. 

Following a parallel evolution to that of ^^arx, Engels was then 
passing, under the influence of Feuerbach and Hess, from liberalism 
to communism. With Feuerbach and Hess, he considered alienation as 
the basic phenomenon of present society; but, instead of following 
them to a utopian plane for the abolition of this alienation, he sought, 
as Marx did, to find the sources of its elimination in economic and 
social reality. 

In both Engels and Marx, this surmounting of ideology and uto- 
pianism was favored by the fact that they had left Germany — Engels 
to go to England, and Marx to Paris — and thereby took part in the 
life of two countries which were much more developed economically 
than Germany ; Marx and Engels thus expressed the aspirations of a 
more powerful proletariat, already possessing a clear class conscious- 
ness. 

Marx was then justifying communism from a point of view which 
was essentially philosophical and political. Engels at the same time 
made use of his study of the contradictions of capitalism — which were 
especially obvious in England, the most developed capitalist country 
of the time — to justify communism from an economic and social view- 
point. 

In his article “Umrisse zu einer Kritik der Nationaldkonomie” in 
the Dentsch-Francdsische Jahrbucher, Engels showed that the capital- 
ist system did not possess the absolute value assigned to it by the 
economists of liberalism, and that the economic categories which cor- 
responded to the system — price, competition, profit — had only historic 
and relative application. His criticism of the capitalist system under- 
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lined that its result was to deprive the majority of producers of the 
fruit of their labor, and thus to reduce them to servitude and poverty. 
The crises caused by the inherent capitalist unbalance between produc- 
tion and consumption entailed the elimination of the weakest produc- 
ers, the progressive ruin of the middle class, which was proletarian- 
ized, and a constantly increasing concentration of wealth, which finally 
left only proletarians and big capitalists. This increasing antagonism 
would cause a social revolution that would abolish private property 
and competition and inaugurate a communist regime, which would 
give the economic and social system a human character. 

Engels thus reached communism by a route different from that of 
Marx, that is by a criticism of the capitalist contradictions which 
enabled him to go beyond utopian socialism and show how the future 
emerges from the present, adapting the Hegelian dialectic to the 
development of history thought of from the economic and social view- 
point. Engels made more precise and complete the still theoretical and 
abstract notion which Marx had of historic evolution and commun- 
ism. 

It was during his stay in Paris in 1844 that Marx came under the 
influence of the French socialist doctrines and Engels' critique of 
political economy, and with their aid arrived at a clearer conception of 
historical evolution and of communism, considering them no longer 
from a purely philosophical and political viewpoint but also and above 
all from one which was economic and social. 

The merit of the French socialist systems was to give the first posi- 
tive solution to the problem of the integration of man into the world 
which bourgeois thinkers had been unable to solve ; this they accom- 
plished by showing how it was possible to realize the effective and 
harmonious int^ration of man in his natural and social milieu by 
passing beyond the capitalist contradiction, by conferring on the mode 
of appropriation the same collective character as the mode of produc- 
tion. 

But these systems had been formed at an epoch in which the con- 
tradictions of capitalism had not yet become so evident, and in 
which the proletariat was still only in its inception ; hence they trans- 
posed economic and social problems to an ideological plane and thus 
remained utopian. After having criticized the economic and social 
organization of capitalism, the doctrinaire socialists were unable to go 
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forward and discern in society itself the factors of its transformation ; 
they did not conceive the class struggle as a means of emancipation 
and put their projected reforms on a rational and moral plane, con- 
trasting present society to an ideal society ; they thought it would be 
enough to convince men of the excellence of this new society to have it 
realized. 

This appeal to reason led them, after denouncing social antagonisms 
in the critical parts of their works, to take the position of an undiffer- 
entiated humanity in their plans for change, and to supplant the notion 
of class struggle by the notion of a vague antagonism between good 
and evil, between the just and the unjust, all of which imparted to the 
solution offered for the social conflicts a character no longer revolu- 
tionary but spiritual and moral. 

Nevertheless, as the proletariat developed and the contradictions of 
capitalism became more obvious, these doctrinaires took up a sharper 
defense of the specific interests of the proletariat, and their ideas came 
closer and closer to socialism and communism, putting the primary 
emphasis on the revolutionary role of the class struggle and Marxism, 
which they announced and heralded. 

By applying the Hegelian dialectic to the explanation of social 
process, Marx had already shown in his articles in the Deutsche 
Fransdsische Jahrbiicher how capitalist society, by reason of the accen- 
tuation of the opposition between bourgeoisie and proletariat, had to 
give birth to a communist society. This communism was still ideologi- 
cal; it acquired a more concrete content from the French socialist 
doctrines and their analysis of the economic and social contradictions 
of capitalism; finally, Engels’ critique of political economy enabled 
Marx to pass definitely beyond utopianism by showing him how com- 
munist society was engendered by the aggravation of these contradic- 
tions ; Marx gave communism a scientific character by basing it on the 
very development of society. 

This transition from ideological to scientific communism is the dis- 
tinguishing mark of the three works preceding the German Ideology, 
in which the main lines of his thought appear as definitively fixed for 
the first time: Political Economy and Philosophy (1844), The Holy 
Family (1845), and the Theses on Feuerbach (1845).^® 

Marx still reduced the social question to the problem of alienation, 
which remained in his view the essential problem ; by means of it he 
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solved the problem of action, which enabled him to attain a new con- 
ception of historical development and of communism. 

He solved these two problems by a parallel critique of Hegelian 
idealism and Feuerbach’s mechanist materialism, a critique inspired by 
the aspirations of the revolutionary proletariat. In distinction from 
utopian socialism, he put the problem of suppressing alienation and 
effectively integrating man in his natural and social milieu not on the 
theoretical plane but on the practical plane ; and he was led thereby to 
a new conception of action which enabled him to go at once beyond 
utopian socialism, speculative idealism, and mechanistic materialism, 
the latter two of which he accused of considering man outside concrete 
activity taken as practical activity, that is as work. This ignoring of 
the leading role of practical activity in human life made speculative 
idealism and mechanistic materialism equally unable to explain the 
evolution of the world. 

Hegelian idealism does stress the capital importance of human ac- 
tivity, pointing out that the world is its product ; but since it reduces 
this activity to spiritual activity and thus suppresses concrete reality 
as such, it gives an illusory quality both to human life and to the inte- 
gration of man into the world.^® 

In contrast to idealism, mechanist materialism assigns the object a 
reality outside thought; but in considering the exterior world as an 
object of perception and not of action it maintains a passive attitude 
toward it and therefore ends in a contemplative and deterministic 
conception of the world, which does not allow it to explain either the 
effective integration of man into his milieu or his action on the milieu 
to transform it.^^ 

Marx went beyond both speculative idealism and mechanist mate- 
rialism. He kept the intrinsic reality of the external world and con- 
sidered it in its transformation by practical activity, work which plays 
the role of mediator between man and the external world, between 
spirit and matter, which Hegel attributed to the Idea. 

It is by concrete practical activity that man effects his progressive 
integration into the world which he adapts to his needs. This integra- 
tion takes place by the exteriorization of man’s labor power in the 
object which he creates and by the appropriation of this object which 
enables him to recover in it his alienated substance.^® 

In present society this exteriorization becomes an alienation on the 
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part of the most numerous class, the proletariat, which is deprived of 
the objects it creates and becomes feebler to the very degree that it 
produces. To do away with this alienation a communist regime must 
be installed, which will enable all men to fully regain their substance 
exteriorized in the product of their labor 

By this parallel criticism of idealism and mechanist materialism 
Marx arrived at a new conception of action. He did not reduce it to a 
spiritual action nor submit it to a fatalist determinism nor, as the 
Utopians did, put it on the plane of opposition between thought and the 
real, the ideal and reality ; he integrated action into reality. 

It is on this new conception of action conceived as concrete practical 
activity, work, the only conception capable of explaining the effective 
integration of man into the world, that Marx based his conception of 
historical and dialectical materialism, the notion that from then on 
dominated and directed his thought and that of Engels. 

He went beyond the problem of alienation, to which he had hitherto 
reduced the essence of the social question, and subordinated it to the 
ensemble of human activity, of which it was only one aspect. In the 
fundamental work which he wrote with Engels, The German Ideology 
(1846), he set himself the task of explaining the grounds of this 
activity and hence the transformation of society and the flux of history. 

Seeking the essential causes and ends of human activity, Marx and 
Engels found them in the creation of the conditions of material life, in 
the satisfaction of humanity’s primordial needs (food, clothing, shel- 
ter) and therefore in the organization of production. This is what 
gives their basic conception a materialist character. 

This materialism is historical ; it explains the movement of history 
essentially by the transformation of the conditions of material life, by 
the development of the forces of production, and not by an alteration 
of philosophical, political, or religious conceptions which are but the 
ideological forms assumed in men’s consciousnesses by the real motives 
of their actions. 

And this historical materialism is dialectic ; it shows that the move- 
ment of history is linked to the development of the relations between 
the forces of production and the social forces. To determinate produc- 
tives forces there correspond social relations adapted to the operation 
of these forces, and every important change in the latter necessarily 
entails transformation of society. In their continual development the 
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forces of production come up against the organization of society, 
which evolves more slowly, and sooner or later becomes an obstacle to 
the operation of these forces, so that it must be replaced by a new and 
better adapted social organization. 

On the political and social level, this opposition between productive 
forces and social relations is expressed by class struggles, which con- 
stitute the motive element in history.^® 

The materialist dialectic conception of history not only furnishes 
the explanation of economic, political, and social evolution, but enables 
us as well to explain spiritual evolution. Marx refutes the basic objec- 
tion of idealism, which asserts that it is impossible to prove that objects 
distinct from us correspond to the representation which we have of 
things, and denies too any correlation between material and spiritual 
evolution. Marx's answer is that man knows the world not as object 
of pure thought, but as object of his experience, and that the proof 
of the objective reality and the truth of knowledge is furnished by 
practical activity.^^ 

The idealist conception, which ascribes absolute value and reality 
to ideas alone, comes from the division of labor, which separates 
spiritual from material activity, creating a class of thinkers who tend 
to consider ideas by themselves, apart from the men who conceive 
them and the circumstances which engender them and alone enable us 
to understand and explain them.^^ 

Marx and Engels thus denied absolute value and reality to ideas, 
and showed that they develop parallel to men's real mode of life, that 
juridical, political, philosophical, and religious conceptions are modi- 
fied as the economic and social organizations change, and that spiritual 
evolution is thus determined in its main outlines by material evolu- 
tion.23 

While thus establishing a correlation between spiritual evolution and 
economic and social evolution, Marx and Engels did not claim to 
establish a rigorous parallelism between them, for they do not go for- 
ward at the same rhythm. While the transformation of the forces of 
production is accompanied by a parallel transformation of the social 
organization, the change takes place in a slower manner in the realm 
of ideas, whose ties with the mode of production are less direct and 
immediate. 

Moreover, Marx and Engels, while denying ideas a primordial role 
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in historical evolution, nevertheless consider them to be a very impor- 
tant social reality which as such influences the development of history, 
being able to modify its rhythms and modalities, if not the general 
course. Marx and Engels, in effect, rejected ideology as the determin- 
ing factor in historical evolution. They did not make man into a 
passive tool, the object of a fatalistic determinism; on the contrary, 
they showed the mounting importance of man’s action on his milieu, 
which he changes more and more deeply, in order to free himself from 
its grip and adapt it to his needs.** 

Marx and Engels applied this general conception of historical de- 
velopment to the study of the society of their time, stressing that man’s 
rational alteration of the milieu should at the present time aim essen- 
tially at wiping out the contradictions inherent in the capitalist regime 
and doing away with alienated labor, which is opposed to the inte- 
gration of man in his natural and social milieu. This abolition cannot 
take place, as the doctrinaire socialists had already shown, except by 
the inauguration of a communist system. But unlike the doctrinaires, 
Marx and Engels did not contrast an ideal to reality, a vision of the 
future world to bourgeois society, setting up a gap between present 
and future ; instead, they picked out in the present economic and social 
organization the causes, the tendency, and the manner of its transfor- 
mation, and showed that the abolition of capitalism will be the work 
of the economic and social contradictions inherent in this regime, 
which cannot but engender a social revolution. This, by doing away 
with alienated labor and transforming the social relations which have 
been hypostatized as personal relationships, will bring about the har- 
monious and complete integration of man into his milieu. 

Thus with Marx and Engels a great phase of modern thought is 
completed, that modern thought which is born with capitalism and finds 
its conclusion in communism. This thought expresses on the ideologi- 
cal plane the successive steps of man’s integration into his natural and 
social milieu, determined by the constant development of the forces of 
production; it is a thought which leads from a static and dualistic 
conception, which opposes spirit to matter, man to his milieu, to an 
organic conception of the world considered in its totality, in which man 
at last appears fully integrated. 
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I N this concluding chapter of the historical section I wish to intro- 
duce into the picture the main themes of the development, on this 
side of the Atlantic, of that cultural complex called the United 
States, with its energies, resources, guiding ideas, and operative table 
of values and institutional traditions. This must needs be done summar- 
ily and with an eye to succeeding eras and situations. 

It is a truism that, on the contemporary stage of world events, 
America is no longer the New World of past history and romance but 
an area of high cultural pressure in the world’s climate of opinion. It 
is very important, therefore, that Americans learn to know themselves 
and show themselves capable of developing what the French call irony, 
of the gentle and unmalicious kind, to add to their traditional sense of 
humor. For irony involves perspective and objectivity, an awareness of 
prepossessions and rationalizations. On the linguistic side, irony is an 
enemy of stereotypes and emotionally laden abstractions. It is the 
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weapon of realism and sanity. It aids in the search for objectivity. It is 
in some measure a sign of maturity. 

As every one knows, the danger of the present comes from the speed 
of events. Nations are thrown against one another by what Emerson 
called the increased celerity of time and the shrinking of space. And 
this reflection was aroused in him by the coming of the railroad age to 
the America of the stagecoach and the canal. How much more has the 
tempo of time increased and distance diminished in this day of airplane 
and rocket ! But these are already truisms. 

In looking at the American scene, it is wisest to begin with the 
founding fathers. They will help to give us a frame of reference. The 
high rational standard which they exhibited, and to which these United 
States owe so much, was no accident. Washington, Jefferson, Madison, 
Franklin, Hamilton, Adams, to mention but a few of the outstanding 
figures, were spiritually representatives and exemplars of the eight- 
eenth century Enlightenment, the Age of Reason, one of the great 
ages of the world. In religion they were mild deists, disciples of New- 
ton and Locke, believers in law and order in the universe. They 
eschewed superstition, were skeptical of popular religion, and frowned 
upon immoderate '‘enthusiasms.'' Reason linked with experience was 
to be the guide in human affairs. 

It must not be forgotten that these men were not colonials in the 
invidious sense of smug Victorian England, but gentlemen of con- 
siderable learning, usually well read in the classics of political and 
moral philosophy and in touch with the latest developments of natural 
philosophy, as physics was then called. In their libraries were to be 
found, as a rule, the works of Cicero, Newton, Locke, Hutcheson, 
Pufendorf, Harrington, and Milton, and, it may be of Beccaria. 
Franklin was, himself, a recognized contributor to science. Many of 
the doctors and lawyers of the Middle Atlantic colonies, particularly, 
were educated at Edinburgh, the home of the Scottish Enlightenment 
associated with Hume, Brown, and Ferguson. Even Ethan Allen, the 
Vermont leader, came under the influence of the era through his 
medical friend and his contacts with English officers, and wrote that 
rather remarkable book Reason the Only Oracle of Man, It was an 
essentially cosmopolitan period in which nationalism had not yet be- 
come extreme. It must be acknowledged that, in many respects, the 
nineteenth century, because of its turbulence and growing pains, was, 
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by contrast, an era of turmoil and lack of clarity. Industrialism and 
expansion were goods, but they were undoubtedly purchased at a 
price. 

Let us step backwards in time a moment. It is not as well known as 
it should be that the New England divines in their heyday had been 
trained at Cambridge, England, then the center of Cambridge Platon- 
ism, the very Platonism discoverable in Milton and Newton. These 
were not hedge priests but theologians ; and, as soon as Newton and 
Locke came to view, they were read and discussed. Jonathan Edwards 
knew the Principia and the Essay on the Human Understanding, 

For the time Edwards was the high-water mark in New England 
thought and the intellectual center shifted to the Middle Atlantic 
region and to the South, Here there was more heterogeneity and a 
somewhat less theological set of traditions and impacts. The later stages 
of the Edinburgh Enlightenment had effect here in law and medicine 
and a freer field in which to work. Franklin was an institution in him- 
self. With the aid of Jefferson, whose outlook we shall shortly consider, 
Priestley and Cooper came on the scene. Priestley, Cooper and Rush 
were pioneers in what would now be called the psychosomatic point of 
view in considering human beings. Tom Paine, the stormy petrel of 
common sense, human rights, and reason, moved in the same circle. 
Not following the sage advice of Poor Richard to the effect that he 
who spits in the wind spits in his own face, Paine suffered obloquy, 
because his outspoken deism and rationalism did not please the clergy 
and he had no secure roots in the soil to which he came so late in life. 
It must not be forgotten that the Enlightenment was mainly at the 
top of society and did not have the power to penetrate very deeply to 
those who had little leisure or learning. Yet it left a residue of ideas in 
its wake. New England Unitarianism was an aftermath, along with a 
growth of humanitarianism. But one must not oversimplify. Deism 
largely died out as America engaged its energies in the new and 
absorbing job of national life. It had its bitter enemies and, besides, 
represented an age already passing. It was not until the theory of 
evolution made its impact in the second half of the nineteenth century 
that a trend toward naturalism again appeared. In the meantime, 
America grew westward under the spell of the frontier or began to try 
out the industrialism of England in the East. Jacksonian democracy 
was on the horizon. America was lusty, but its energies were not much 
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given to art and science. It was more than ever a new country. Yet 
soon Emerson was to begin his lecture tours over the Middle West. 
But only the historian can give the full picture of life in the various 
states. 

Having seen the United States launched on its career of nationhood 
and expansion, let us turn back to Jefferson and the eighteenth century 
for a more intensive treatment of moral and political ideas. The 
principles of the Declaration of Independence became a part of 
American ideology, as can be seen in the case of Lincoln, though the 
idea of individualistic freedom was, through the pressure of economic 
pioneering and enterprise, in some measure shoving aside the notion 
of equality. Equality took the form of legal and electioneering equality 
combined with what was called equality of opportunity. The table of 
values could be seen in the working of institutions. Slavery, in itself, 
had been a continued challenge to what some magnates allowed them- 
selves to call Jefferson's glittering generalities. But America had 
escaped feudalism ; and the common man was not disheartened. Quite 
the reverse. 

For some time in his intellectual maturity, Jefferson had hesitated 
between overt Epicurean materialism and deism ; and had finally swung 
to deism of a mild Unitarian variety on the basis of the preevolutionary 
argument from design. His letters make it very clear that he did not 
like what he called the mysticisms of Plato, “incomprehensible to the 
human mind” and “foggy.” He was in touch with Helvetius and 
Condorcet. All in all, he was the most philosophically inclined of our 
American presidents. In him America made fortunate contact with 
secularism and rationalism. He was the father of the separation of 
church and state, aided by the variety of denominations. And he had 
well worked-out schemes for education. 

In his letter to William Short he writes : “As you say of yourself, I 
too am an Epicurean. I consider the genuine (not the imputed) 
doctrine of Epicurus as containing everything rational in moral phi- 
losophy which Greece and Rome have left us. . , . Epictetus and 
Epicurus give laws for governing ourselves, Jesus, a supplement of 
the duties and charities we owe to others.” Then follows a syllabus of 
the teachings of Epicurus which begins with the physical and ends with 
the moral. “Physical, — The universe eternal. Moral, — Happiness the 
aim of life.” 
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In those days, as Professor Schneider has well pointed out, natural 
and moral philosophy were essential ingredients of culture rather than 
things apart. And I find, in Jefferson, ethical insights superior to the 
assumption of egoistic hedonism which disfigured early utilitarianism 
and classical economics. A quotation or two must suffice. These are 
from the letter to Thomas Law : 

Self-interest or rather self-love, or egoism, has been more plausibly 
substituted as the basis of morality. But I consider our relations with 
others as constituting the boundaries of morality. With ourselves we 
stand on the ground of identity, not of relation, which last, requiring 
two subjects, excludes self-love confined to a single one. To ourselves, 
in strict language, we can owe no duties, obligation requiring also two 
parties. Self-love, therefore, is no part of morality. Indeed, it is exactly 
its counterpart. . . . These good acts give us pleasure, but why happens 
it that they give us pleasure? Because nature has implanted in our 
breasts a love of others, a sense of duty to them, a moral instinct, in 
short, which prompts us irresistibly to feel and succor their distresses, 
and protests against the language of Helvetius. 

Much like Aristotle, he speaks of the importance of moral education. 
The biological nature of man which, in accordance with those days, he 
calls instinct must be taken in hand and directed. We are more prone 
today to think in terms of social psychology and socialization. That is, 
our background is more genetic and evolutionary. But, while more 
individualistic in his framework, Jefferson had clearly the roots of the 
matter in his thought. 

It will be recalled that Jefferson substituted the term “happiness'' 
in the famous trilogy. Happiness is to be pursued even more than 
property. This substitution expressed the shift from Locke’s jealous 
concern for absolute “natural rights” against the government, con- 
sidered as the potential enemy, to a more optimistic perspective. Of 
course, the fear of the state would long remain, just because it is the 
center of coercive power. How can it be used and not abused? How 
can its benevolence be guaranteed? For Jefferson, as for Locke, the 
last resort is the appeal to revolution. The problem of political philoso- 
phy was beginning to shape itself in ethical terms. The good state is 
that which concerns itself with the general good ; does not deviate from 
this goal even though leaving its attainment to the formation of service- 
able institutions which almost run themselves. It was this optimism 
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about natural institutions and methods which was to find expression 
in laissez-faire economics. The principle of natural harmony was to be 
evoked to support the increasing shift to secular interests. The 
rationalization of economic individualism was to find expression in 
the idea of automatic progress. But Jefferson, himself, had his fears 
of industry and the city. Being a deist, he did not have Adam Smith's 
confidence in the Guiding Hand. 

Now all social scientists at present have an historical sense. They 
recognize that the rise of the middle class and of economic individual- 
ism involved political and economic and moral reinterpretations. But 
they also see that there is no finality about these emphases and tables of 
value. The social equilibrium within society is as labile as life itself. 
It is adjustmental, dynamic. But rational evolution is always better 
than blocking and revolution. And happy those states in which social 
forces and social claims — to adapt the terms of Aristotle — can make 
their adjustments! Americans have learned to think in terms of ad- 
justments by means of the democratic process, much as the British 
have. But the tempo here has been such that the social picture has a 
somewhat different configuration. After all, it is continental and 
federal and diversified geographically and ethnically. Slavery gave it 
one irrepressible conflict which it was not able to meet by the demo- 
cratic process. It does not desire another, nor need to have one. But 
problems do not solve themselves. Are there any criteria to aid 
solution? To anticipate, we touch here upon the basic problem of the 
relation of social causation to the functioning of moral principles. Of 
course, moral principles operate only in moral agents and within a 
moral order. But this moral order and these moral agents are them- 
selves tied in with the whole social and institutional set-up. Moral 
progress, I would hold, consists, at one and the same time, in the 
clarification of absolute moral principles and their interpretation in 
relation to relevancies and relativities. And, of course, there is no a 
priori guarantee of moral progress. Yet, within a technologically pro- 
gressive community, there can always be hope for it. There are degrees 
of freedom with such a society in the relation of means to ends. 

In reading books upon American culture and civilization I have 
always been impressed by the recurrent theme that, in its own context, 
America reproduced the distortion of natural, moral law into natural, 
private rights with a minimum of responsibilities so characteristic of 
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the rising middle class in Europe. In other words, that the community 
and commonwealth tended to be lost sight of in the struggle for place 
and power. And this reproduction was in a situation from which 
feudalism was absent. It is usual to say that the individualism of 
Protestantism and its emphasis upon salvation in another world lost 
to it this community sense. And there is truth in the indictment. But, 
of course, there is little use in the pot calling the kettle black, for the 
other great religious institution remained largely dominated by feudal 
concepts of an ordered society. And so there was lacking in the nine- 
teenth century any adequate table of moral and humanistic values to 
set bounds to individualism. The grandson of the Puritans found the 
fleshpots of Egypt sweet and could rationalize his values in terms of 
divine approval for the self-made man. Curiously enough, social 
Darwinism could easily take over, putting the ways of nature in place 
of the ways of God. And, in the meantime, economic techniques and 
patterns were undergoing the revolution, after the Civil War rightly 
called the twin triumph of capitalism and technology. 

Now it is my thesis that the founding fathers were far more realistic 
in their reason than their nineteenth century descendants were in their 
rationalizations. They were not romantics and saw the current make-up 
of society pretty clearly. And, on the whole, they were republicans and 
not advocates of a vaguely defined democracy. In the main, democracy 
meant for them what it had meant in the classic world, the rule of the 
many who are poor, the masses. What they lacked was an historical 
sense, a living awareness of the coming of new social forces and 
possibilities. 

Their outlook is visible in the Constitution and The Federalist, 
Politically, the Constitution was an adventure of an experimental type, 
though based on colonial experience and thoughtful compromise. 
Europe soon passed into a period of reaction after the French Revolu- 
tion ; and so Americans were definitely conscious of their advance even 
after it had ceased to be exceptional. They might be backward and 
colonially minded as regards art and literature and science but at least 
they were not ruled by a king. In his early writings Mark Twain 
exhibits to the full this conviction. But we must not forget the extreme 
pessimism of his later years. In the Gilded Age something had gone 
wrong. Diagnoses began in Henry Adams and in Henry George. Was 
progress linked with poverty ? Was the principle of the degradation of 
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energy applicable to society? What was wrong? Muckrakers arrived on 
the scene, to be followed in our own generation by the social scientists 
with their statistical surveys. And yet America was still isolated and 
secure, a law unto herself, a prodigy of wealth and growing techno- 
logical advance, having the mystique of its economic momentum. And 
in all this, I would say, no worse than Edwardian England or the 
France of the Third Republic. 

But to return to what I have called the realism of the eighteenth 
century. The ideal set was that of the mixed constitution of Plato, 
Aristotle, Polybius, and Montesquieu. The aim was a balance between 
social groups, so recognized, with changes reflected in legislation only 
when practically conceded by all. Nothing hasty or merely popular 
should pass the system of checks and balances. Turgot in France 
criticized the scheme as qualifying sovereignty, while John Adams, the 
defender of natural aristocracy, defended it, as logically he should not 
have done if, as it would seem in his reply to Taylor of Caroline 
County, Virginia, he held that the abler always get their way, as it is 
right they should. 

Now a study of this static social realism is important since it would 
appear that the United States is at long last entering a period of 
dynamic social realism as the social myths of the nineteenth century 
weaken. The interdependence of the Great Society demands, quite 
evidently, a reinterpretation of guiding premises in terms of com- 
munity, the general good, and commonwealth. And this will be no easy 
matter. Yet it must be positive if it is to confront ideologies now rising 
all over the world. In my fledgling days I wrote a book, called The 
Next Step in Democracy, which reflected Charles Horton Cooley and 
Lester Ward and the impact of Shaw and Wells and the Webbs. Since 
it was written before the Russian Revolution and the rise of the Labor 
Government in England it can in these days hardly be called radical. 

In Number Ten of The Federalist Madison expresses the classical 
tradition aforesaid. Parties are factions. The diversity in the faculties 
of men, from which the rights of property originate (a modified 
Lockian view) is not less an insuperable obstacle to a uniformity of 
interests. The protection of these faculties is the first object of govern- 
ment. From the protection of different and unequal faculties of acquir- 
ing property, the possession of different degrees and kinds of property 
immediately results ; and from the influence of these on the sentiments 
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and views of the respective proprietors ensues a division of the society 
into different interests and parties. Those who hold, and those who 
are without, property have ever formed distinct interests in society. 
Those who are creditors and those who are debtors fall under a like dis- 
crimination. A landed interest, a manufacturing interest, a mercantile 
interest, a moneyed interest, with many lesser interests, grow up of 
necessity in civilized nations and divide them into different classes, 
actuated by different sentiments and views. 

Do we not have here a multi-group, economic formulation of ideolo- 
gies? It is, of course, drawn in large part from Aristotle's Politics and 
Harrington’s Oceana, The stress in the theory of property is upon 
psychological factors and is still incomplete sociologically; but it 
supplements Locke’s. It would be well for Americans to bear in mind 
Jefferson’s distinction between the rights of personal competency, such 
as the rights of thinking, speaking, forming and giving opinions — 
those afterwards at his insistence embodied in the Bill of Rights of the 
Constitution — and those which the individual could not exercise fully 
and perfectly apart from his relations with his fellows, such as personal 
protection, acquiring and possessing property, which are of defective 
power requiring the guarantee of society for good and sufficient 
reasons. The general good enters here as an absolute principle. 

Since, as I have already indicated, the cultural climate changed with 
increasing economic individualism, growing nationalism tinged with 
romanticism, the cult of a classless society, rising industrialism, it is 
well for Americans to glance back now and then to this older realistic 
tradition and set it over against the folklore of the later nineteenth 
century. Daniel Webster was not a great thinker, but he was near 
enough to colonial times to appreciate the part played by economic 
factors. After describing the settlement of New England he adds: 
‘‘Their situation demanded a parcelling out and division of lands, and 
it may be fairly said that this necessary act fixed the future frame and 
form of this government,'' The italics are Webster’s own. He was still 
thinking of the past and predominantly in agrarian terms, as did his 
intellectual guide, Harrington. 

I have not the time to indicate the yeastiness of American social 
thought in the North until after the Civil War. Both religious and 
secular experiments in communal living were rife. Mormonism, of 
course, reflects this era. 
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It was after the Civil War and in part owing to its economic stimula- 
tion that the United States launched itself into industrialism, urbanism, 
and expansion of population through immigration. As in earlier 
England, there were few norms to control the impact of these activities. 
The new age of railroad and industrial barons ensued, a quite natural 
epoch. It was rationalized in terms of economic laws, social Darwinism, 
and the natural rights of property. The courts at first hesitated, and 
then fell into line. The Olympian note was added by Carnegie’s moral 
doctrine of the stewardship of wealth. And Americans have a right to 
be proud of the final use of some of the great fortunes. What stands 
out, however, is the confusion in the social philosophy. What were 
means? And what were ends? Neither the individual nor society was 
clear about it all. Traditional religion, as Theodore Parker pointed out, 
served to prevent retrogression more than it helped to give direction. 
In these days when Sorokin and Sheen castigate the sensate and the 
secular, this point should be kept in mind. In my considered opinion 
only the humanists are frankly facing the job of working out moral 
principles within a naturalistic outlook. And systematic, cosmological 
materialism has in these days the intellectual job of showing that, at 
the human and social level, distinctive of this planet at least, morality is 
intrinsic to group life and expresses itself coordinately in moral con- 
duct and in guiding norms. We have already noted that Jefferson, the 
best representative of the Enlightenment we have and, by reason of 
social conditions in America, affected by a very concrete democratic 
spirit, could discern no incompatibility between materialism and 
morality. The development of transfer-meanings by which the poor 
word “materialism” was made the scapegoat, was not yet fully under 
way. That is, materialism was not yet put into a vague, wholesale op- 
position to Idealism with a capital letter. So far as this country is con- 
cerned, Emerson and the Transcendentalists may be said to have in- 
augurated this contrast — in so doing, reflecting the romantic reaction 
against the empiricism and rationalism of the eighteenth century with, 
of course, the best of motives. But, surely, modern materialism has — 
to use an Hegelian expression — subsumed what was valid in Emer- 
sonian idealism in its more adequate expression. 

In the middle period and well until the eighties American philosophy 
marked time, as did even European philosophy for that matter. There 
was need for the growth of biology, psychology, and the social sciences. 
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Moribund Scottish common sense, Cousin eclecticism, Spencerism, 
succeeded one another. But, by the nineties at least, Anglo-American 
idealism was in full swing, clearly a cultural phenomenon with small 
originality in any technical sense. Yet it stood against the extremes 
of the older individualism and unsocialized natural rights. With 
pragmatism the foundation was laid for the shift to the social sciences, 
but still with lack of clarity as to absolute principles. Quite naturally, 
it was the era of the social process. There was no clear attempt to 
relate the social process to a moral order and to criticize the actual 
moral order in the light of explicit normative principles. Society was 
not yet ready to face such an issue. That would come only as social 
forces and social claims got into dynamic movement again and a 
clarification of human values and ends became unavoidable. It is in 
such an epoch that the world now is, for good or bad, according to 
one’s view. How the social and the human sciences will play into this 
situation I shall consider briefly in the sequel. 

The twentieth century promises to be, then, an epoch in its own way 
analogous to other great periods such as the Greek Enlightenment, the 
Hellenistic era, the medieval thirteenth century, the eighteenth century 
— prepared by the seventeenth as the nineteenth century led to the 
twentieth by scientific and technological advances. There is no escap- 
ing the crucial fact ; and merely to speak of the atom bomb is not by 
itself enough. It is the socially positive that we must have in mind. 
And here the United States has what can rightly be called a moral 
responsibility before the world that it cannot shirk. 

And so I pass to what I have called the normative side of social 
philosophy. It will, I believe, interest my readers to find a materialist 
recognizing the normative as a guiding factor in the moral order 
intrinsic to group life. But, surely, group life and, with it, the socialized 
human being lifted to the level of humanity thereby, involves a moral 
order. The thing to do is to make it explicit and tentatively to ex- 
trapolate in the light of social trends. The job of the moralist is the 
clarification of moral principles. These — to use the jargon of English 
ethicists — ^are irreducible to non-moral terms. But that does not signify 
that they are non-natural, for man is, in group life, a moral being. 

Primary to democracy is, then, the concept of a moral, social order 
in relation to cultural instrumentalities. And something of this has 
always vitalized the American Dream and ideology, however qualified 



72 


HOY WOOD SELLARS 


by social forces and claims reflecting cultural conditions, such as 
pioneering, heterogeneity due to color and immigration, and the drive 
intrinsic to the capitalistic, economic system as it passed from phase to 
phase. It is an awareness of the reciprocal relation between an actual 
moral order and its social setting which the cultural realist must keep 
in mind. But he would be foolish not to realize that he has to do with 
a moving drama in which self-conscious personality operates in group 
fashion to set up moral claims in relation to social forces and so 
creates tables of value of a normative and guiding sort. Only in moral 
agents do normative principles operate. But that they do so operate is 
an empirical fact, to deny which constitutes moral nihilism. In so 
operating they constitute social morality. The job of the ethicist is to 
clarify and systematize normative principles. The job of the social 
reformer is to relate them to social conditions, expediencies, and 
possibilities. And here, of course, one can expect the whole spectrum 
from what Canadians call progressive conservatism to liberalism to 
radicalism. 

It is a well known fact that there are more ways of going wrong than 
of going right. Christianity has long recognized this fact, for, at its 
best, it has not been sentimental about human affairs and human 
nature, though too inclined to give them up in despair in either a 
chiliastic or an otherworldly mood. And it has been a recurrent note 
that property and power, closely interwoven, have been the hardest to 
moralize. And in our multi-group society there are many forms of 
both. 

But I can but bow to this question of social dynamics and pass on. 
To come back to the explication of democratic norms, I would sug- 
gest that they turn on the absolute principle of the moral dignity of 
human beings. This absolute principle seems to me irreducible. Its 
base is the natural and inevitable demand of self-conscious personality 
to receive just social recognition. And it flows from the moral in- 
adequacy of any other principle, such as that of moral aristocracy. 
I consider social Darwinism as the last abortive attempt to confuse 
biology and morals. But it should be recognized that a moral norm is 
directive and regulative only as moral agents accept it. Moreover, the 
application of it is relative to social conditions and institutions, both 
of which require mastery — no easy achievement. 

The burden of proof is, then, morally upon unequal opportunities 
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for cultural development. And this principle implies that every range 
of value from health to art should be given normal vitality and pre- 
sentation. To work such a principle out is the task of democratic states- 
manship. In America, the genius of political democracy is the demo- 
cratic process of compromise; and educational enlightenment should 
lessen the impact of social forces and claims. As we have seen, society 
cannot be conceived as statically these years as it was by Madison. 

Curiously enough, in all this, modern materialism retains con- 
tinuity with the age-old principle of natural, moral, law though with- 
out the supernatural sanctions and perspective often associated with it. 
It regards the breakdown of the idea of a moral order of a social kind 
into fixed ‘‘natural rights’^ as a declension which is being overcome in 
our days. Thus modern materialism is, in its ethical implications, 
neither sensate nor reductive but humanistically secular. 

In conclusion, let me pass to the consideration of the primary 
theoretical question of our day; namely, the relation of social phi- 
losophy on its normative side to society as a going concern studied 
by the social sciences. Such sciences are necessarily causal and factual 
in their outlook and their methods. Must they, therefore, remain 
wertfrei or unconcerned with the normative ? 

Like the scholastics I would make a distinction. Working values are 
factual. That is, they are the expression in group and personal conduct 
of attitudes, sentiments, and volitions. As a man values, so he is. As a 
society values, so is that society. The whole moving complex of social 
myths, folklore, and mystique, intertwined with beliefs about man and 
his world, is factual. And all this, with its institutional setting, the 
social scientist must study with the best techniques he has. This 
material is full of working values. But these are of what the logician 
would call the first order. The normative of the ethical sort is of a 
second order ; and it is of the normative of the second order that the 
social scientist is suspicious. 

As I see it, the transition can be made by the principle of the better 
than. This principle appears in medicine, social work, political economy, 
political science. It unites the social sciences with reform movements. 
Its absence would signify that the social sciences did not reflect the 
dynamic of their subject matter. Man is a valuing animal; and valuing 
involves comparison. Health is better than sickness. Education is 
better than ignorance. Employment is better than unemployment. 
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It is the hitching of these better thans to the moral principles of 
human dignity and a true commonwealth that permits the social 
sciences to be integrated with the second-order normative while re- 
taining their autonomy as sciences. If these are set forth by the social 
conscience as desirable ends, then the sciences can in some measure 
extrapolate their better thans into controllable and, in some measure, 
verifiable ends. 

Such, clearly, would be the ideal of a rational social philosophy in 
responsible contact with the social sciences. The question remains. 
How far are the social sciences objective and scientific? 

In my opinion, social anthropology is becoming the most objective 
of the social sciences. On the other hand, economics and political 
science still remain the least objective because the most tied up with 
social myths and folklore. But there are some signs of a change in 
both fields. The reason for this situation is, on the debit side, that they 
have been concerned with institutions, and, on the credit side, that they 
are beginning to stand back from institutions because of, first, events, 
and second, the growth of psychology, sociology, and cultural anthro- 
pology. But into the details I cannot here enter. 

Ours is what the economist calls a mixed economy containing com- 
petition, semi-monopoly, and governmental enterprise of many types 
from education to road building and the TV A. Given the momentum 
of capitalism and the size and success of the economy, this mixed 
economy will in the foreseeable future remain, along with adjustments 
and modifications due to the growth of labor unions, the greater need 
for security, the clearer realization that business is, in last analysis, a 
means and not an end, the presence or absence of depressions, the con- 
tinued liking for the vSocial quality of our culture, etc. But it would be 
foolish to deny that the world is going to be the seat of many kinds of 
economy and culture between which there will be social competition of 
the normative sort. What is needed is peace and the lessening of 
dogmatism. The unfortunate factor is the institutional tradition of war 
as an early resort rather than a last resort. And here the lack of 
cultural synchronism is a danger. Both philosophy and science involve 
appeals to reason by their very essence. 
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F rom the historical approach to materialism we now pass to the 
expository and the systematic. Here philosophy and science 
inevitably overlap. The major part of the chapters in this 
section will represent the expert knowledge and modes of thought of 
scientists interested in seeing how their fields dovetail together and 
what continuity and what discontinuity in basic categories appear. 
Of what kind of diversified universe are we a part? And how does 
that gifted mammalian biped with his *‘new’^ brain, sensitive hands, 
and cultural accumulation learn to know wliat he knows about it 
all? 

What is the role of philosophy in this division of labor? From the 
point of view of method a fairly modest one ; namely, that of clarifica- 
tion. But this will go hand in hand with asking the sort of questions 
philosophers have been in the habit of asking since the days of the 
Greeks, when they put aside mythology and asked what things are 
made of. We can call these general questions about knowing and being. 
Much of our vocabulary was made by Greek thinkers. 

We should not forget that science got really under way not much 
more than three centuries ago. Before this, philosophy had to handle 
the total scene as best it could and in as rational a fashion as it was 
able. There were, of course, cultural and technological forces playing 
into it. But it was not until the great seventeenth century that phi- 
losophy was hit by a major force which could not be denied, namely, 
science. Descartes, Locke, and Kant tried to make the necessary ad- 
justments. These adjustments are still going on. The following passage 
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from De Broglie's Matter and Light indicates one important condition 
of the advance of science: 

Every important step forward made by Astronomy, Physics, Chem- 
istry or Biology had one essential condition — the previous existence 
or invention of certain apparatus ; and as the sciences sought to extend 
their advance, so it became necessary for instrumental technique to 
develop and to expand in its delicate adjustments.^ 

And then De Broglie proceeds to show that it was the indications 
furnished by experiment that led to relativity and quantum-mechanics 
and the astonishing development of microscopic exploration. 

To this development philosophy has not remained insensitive, though 
it recognizes that it does not have equivalent resources. What, then, has 
it tried to do? Two things, I take it. On the one hand, it has sought to 
clarify and improve its logical and linguistic apparatus and, on the 
other, to ponder its perennial problems in the light of the novel 
results gained by the sciences. As should be expected, some philo- 
sophical currents — usually called “analysis" and logical positivism — 
have emphasized the first project, while the second has been an affair 
of general growth and assimilation. When one runs over the roster of 
distinguished names in contemporary philosophy, one quickly notes 
representatives of both types, with much overlapping. 

In the present chapter I shall be concerned with what seem to me 
the more realistic, and even materialistic, implications of the trends in 
both science and philosophy. But it is well to bear in mind the fact that, 
because of its very scope and generality, philosophy is bound to move 
slowly and to weigh every step taken. Special facts, alone, cannot com- 
pletely determine its conclusions. Rather must it keep in mind the total 
field. Its traditional problems are so unavoidable and so basic that it 
has its own center of gravity and momentum. None the less, these must 
be constantly redefined in the light of the results obtained by the 
sciences with their great technical resources and methodology. 

It is my expectation that this cooperative supplementation will show 
itself in this section, showing that the time is ripe for this interplay. 
A philosophy tied in with empiricism is not likely to be speculative in 
the romantic sense of that term. And a certain play of the imagination 
around generic issues is to be encouraged. That is why, for instance, 
I admire Whitehead's work while disagreeing with his point of de- 
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parture, that is, his rejection of substance and his transformation of 
sensory particulars into eternal objects to play a substitute function. 

Now it is quite generally granted that, in all its forms, materialism 
involves what philosophers call realism, that is, physical realism and 
not medieval, or Platonic, realism. In English-speaking countries 
particularly, realism is an epistemological term set over against idealism 
or mentalism. In the beginning of this century realism arose in England 
and the United States largely as a reaction against an idealism whose 
historical conditions were being outgrown. I shall not be able to con- 
sider idealism in this necessarily brief essay ; but I believe that it can 
be shown that idealism always presupposes the defeat of realism. This 
is very apparent in Royce’s writings, as in the study of the possibility 
of error; and it appears again in Blanshard^s book, The Nature of 
Thought. They assume that to know an object is somehow to be that 
object. But is this not to confuse epistemology and ontology and to dis- 
regard the mechanism and referential nature of human knowing? 

This realistic movement weakened idealism but did not, itself, achieve 
complete clarification or freedom from terminological differences and 
ambiguities. Into the details of these past disputes I cannot here enter. 
I am, however, inclined to believe that the time is ripe for a restate- 
ment which will do justice to analytic advances. What I shall argue for 
is a direct, referential realism built around the responding, discriminat- 
ing and symbolizing human organism. And I do not believe scientists 
always realize the uniqueness and specificity of the cognitive claim 
which appears at the level of perception. Certainly, there is a nest of 
puzzles here which have kept philosophers confused. Once the correct 
guiding thread is found, they may well vanish. I have long argued that 
the directed cognitive claim is irreducible, though its conditions and 
mechanism can be studied. The tests of cognition, or of the truth of 
statements which constitute the content of cognition, are empirical and 
involve discrimination, verification, the power of prediction and 
control, all interworking. I see no good reason to doubt that we humans 
achieve such knowledge, of which perception is the lowest level. I 
would here point out the fact that much of the dispute about primary 
and secondary qualities stems from bad epistemology which takes know- 
ing too much as an apprehension and not as a revisable predication. 

Scientific knowledge is our most adequate knowledge; and many 
statements must be transformed to fit into it. They may be justified 
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at the perceptual level and yet require translation for science. Thus we 
may continue to say that an object has a certain geometrical shape 
while refusing to admit that it has, literally, a colored surface. 

I might put it this way: The philosopher must move from the 
macroscopic to the microscopic and back. His job, in short, is to be a 
conscientious monitor and not a pretentious arbiter, a companion of 
science with stored memories and large horizons. 

It would not be misleading to say that the center of gravity of 
philosophy is man. It must keep its attention upon him if it is to ask — 
and answer — crucial questions. To some degree the physical sciences 
could ignore man, particularly if their thought was concentrated upon 
problems in their own field. Their primary linkage with man was in 
terms of methods and techniques. But this degree of disregard was im- 
possible for philosophy. It was always concerned to ask how man 
knows and how he would fit into the world as it was conceived to be. 
Hence epistemology, the theory of the nature and reach of human 
knowing, was inevitably connected with ontology, the theory of being 
and of the general nature of things. 

Another way of putting the difference of genius of the two supple- 
mentary cultural activities is to say that the sciences could go at their 
job in a rather piecemeal fashion, taking a step at a time, without too 
much concern with the total picture. Philosophy, on the other hand, 
always had the total outlook on its conscience even when it knew 
that systematization was premature. 

What has happened of late is that the sciences are advancing with 
astonishing rapidity, technique and results being added in a sort of 
geometric proportion. And how about philosophy? It seems to me that 
its analytic capacity has never been surpassed. Something crucial is 
certain to follow from this intellectual situation. 

I take it that materialism has always had the role of the suppressed 
alternative. It has loomed in the background. Surely it is time to bring 
it into the foreground, to consider neglected possibilities, to take it as 
something which should be studied in the light of every relevant 
objection. It is undeniable that there have been in the past essentially 
reductive forms of materialism, forms tied in with the scientific pictures 
of their day, before evolution was taken seriously. 

All things considered, one would, I believe, be justified in saying that 
only in these days are the conditions being achieved in both science and 
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philosophy for an adequate kind of materialism which can save not 
only appearances but categories, such as life, mind, personality, reason- 
ing, values, and choice. It is what I would call an empirically minded 
materialism with a sense for the inner as well as for the outer, for the 
dispositions and organized ‘'go’' of things as well as for descriptive 
facts. And the new conceptions of field, configuration, and action give 
a sense of process which was lacking in traditional mechanics. It will 
take time for people to learn to live into this new outlook. But I doubt 
not that the new orientation will grow as old pictures and concepts 
fade. 

It is not as well known as it should be that medieval Aristotelianism 
was empirical after its fashion, and that it sought to avoid the sharp 
dualisms of Platonism and of later Cartesianism. Aristotle had re- 
jected Democritean materialism with its atomism and developed what 
is usually called hylomorphism. In a later paper there will be a dis- 
cussion of its logic and peculiarities. Modern materialism might well 
be called evolutionary, formative, organizational materialism. It is 
emergentist but not holistic in a mystical sense. Much will depend 
upon the increasing naturalization of “mind.” 

It will be our argument that both Cartesian dualism and the various 
forms of idealism, subjective, objective, and absolute, represent com- 
promises and speculative distortions. And there has always been some- 
thing anthropomorphic about phenomenalism and experientialism. 
What we seem to need is a realistic empiricism. 

I hope scientists will not be made uneasy by these philosophical 
terms, ontology and epistemology. They seem to me both relevant to 
basic questions and unavoidable. On the whole, I like the term ontology 
better than the term metaphysics. For one reason it is simpler and has 
fewer emotional overtones. It is my intention to consider matter both 
epistemologically and ontologically, using modern conceptions and 
stressing the nature and reach of human knowing. The stress will be 
upon concepts justified by scientific method and not upon pictures 
related to what philosophers call naive realism. Perceiving is a very 
elementary, though necessary, level of knowing. It is macroscopic and 
largely practical. The scientist works out “observation” within it, as 
we shall see. 

Now one can hardly have even the most sophisticated materialism 
without matter. The term must have application. But it is an historical 
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fact that, from the days of Berkeley, Hume, and Kant, such application 
has been challenged. Phenomenalism is strong today and prides itself 
on its analytic sophistication. Nor is it easily refuted. We shall find it 
necessary to study the referential nature of human perceiving and its 
percipient, organic base. The cognitive value and claims of perceiving 
must not be allowed to be overwhelmed by either the causal conditions, 
external or internal, or the artificial, epistemological priority given, by 
some, to analytic sense-data, as alone hard and certain. We shall see 
that scientific stress on “observation” does not require such an assump- 
tion, and that it is psychologically not very defensible. I do not believe 
that the epistemology of perception should conflict with the psychology 
of perception. 

Though the general idea of materialism is old, the word itself is 
relatively modern, appearing in the age of Boyle and the Cambridge 
Platonists. In fact, any one who believed in corpuscular matter — the 
term is Boyle’s — as against the materia prime and the four elements 
of the Schoolmen or the hypostatical principles of the alchemists, 
tended to be called a materialist. Locke was so called, Boyle was in- 
fluenced by the Democritean view but held that the corpuscles must be 
more vaguely and more experimentally conceived. Therein consisted 
his wisdom. Dr. Louis Trenchard More has brought this point out 
excellently : 

It was not Boyle’s revival of the atomic hypothesis which started 
the ever-increasing activity in chemistry, for little or no practical use 
was made of it for many years; and it is doubtful whether such 
hypotheses are not at best impotent “aids” to experimental science. 
It was rather his definition that a chemical element was any substance 
which could not be further analyzed which gave the impetus to 
chemistry.^ 

Boyle also attacked the notion of substantial forms and rejected the 
notion that colors are intrinsic to things, a notion stressed by the 
alchemists and, I fear, held still by many realistic philosophers who do 
not understand the basis of the distinction between quantitative and 
sensuous predications. Only the recognition that perceiving is an 
elementary level of knowing in which the macroscopic and the micro- 
scopic are not yet sorted out can help on this point. 
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It was Berkeley who saw the threat. For him, any one accepting 
matter was ipso facto a materialist. Dualism was felt to be treacherous, 
as it actually turned out to be in large measure. The thing to do was 
to nip the threat in the bud by establishing immaterialism. 

Now both common sense and science, if left to themselves, at least 
accept ‘‘material things.” What is the human body if not something 
which has to be fed? I suppose from the times of early man the 
difference between a corpse and a living human being was outstanding. 
What is the nature of this perishing and corruption? Has something 
not quite material left its host? Or is it a breakdown of the most 
delicate organizational action? Are we growths which can act and 
choose in conscious fashion ? Modern materialism cannot escape these 
perennial ultimates. Speech-gifted man, he was called by the Greek 
poets. Modern materialism can be no facile and unimaginative thing. 
It must have scope and comprehension from astronomer to poet. 

When, as people are always informed with delight, Dr. Samuel 
Johnson kicked a stone to “refute” Berkeley, he was really appealing to 
bodily manipulation and action, for matter was a technological term 
concerned with falling bodies and obstacles confronting the organism. 
He felt in his bones it was no merely visual affair, no mere seeing of 
sensations. Was not the framework of organic percipience being 
ignored, the sensory cut off from the motor, and both from habits and 
know-how? But of this we shall have more to say in the sequel. The 
causal theory of perception was beginning to thrust man back into 
effects in himself written on a tabula rasa; surely, a vicious approach. 

By ontological materialism I shall mean, rejectively, a position op- 
posed to mentalistic idealism, dualism, and any form of mere ex- 
perientialism. In a general way, I shall speak of it as naturalism with 
matter. But I shall not be thinking of “hard” atoms moving about in 
absolute empty space. I shall stress relations, patterns, process, levels. 
And I imagine the biochemist and the biologist will give the detail. 
Categories are in the making. But epistemology must be on guard also. 
We may need to appeal to a double knowledge of the human organism 
and develop a keener sense for the descriptive abstractness of the 
inorganic sciences. 

If we start with some picture of the inert “stuff” of being, we are 
apt to regard the emergence of conscious awareness in animals as a 
paradox of the worst sort. But what have we to contrast it with in the 
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realm of events and activities ? Lucretius felt the problem and fell back 
on the rise of the sensate as an accident due to some kind of com- 
position. But was not his difficulty greater than ours today because of 
his conception of the primordial atoms ? There is need of philosophical 
delicacy here. Lucretius hardly possessed science as we understand it ; 
but can we withhold admiration from his panoramic attempt? 

Since science is chiefly concerned with facts and theories, it can be 
said that philosophy raises supplementary issues, issues, however, 
which it finds unavoidable and which have been debated perennially. 
I am persuaded that there have been many advances in the last fifty 
years in this domain. And what I shall try to do is to debate crucial 
points in epistemology, defend by apposition a realistic position, and 
then move briefly, in the conclusion, into ontology. Here I shall seek to 
develop the conception of being in process, that is becoming and 
perishing or, as Aristotle called it, becoming and corruption. 

One of the vigorous enemies of ontological materialism has been 
mentalism. From mentalism sprang phenomenalistic empiricism in its 
various forms from Hume to recent logical positivism. Is there any 
defensible sense in which we can be said to perceive an external world? 
What do we mean when we say we ‘'see'' automobiles and trees ? What 
do we mean when we say that we take hold of a tool — say, a spade or 
a brush ? 

When the word “matter" is brought forward in a group of philoso- 
phers an atmosphere of restraint becomes quickly apparent. Why is 
this ? It is chiefly because certain basic factors in the theory of percep- 
tion have not been sufficiently clarified. 

In some measure, I take it, the fault lies in a neglect of the full- 
bodied background of actual, plein-air perceiving with its awareness of 
the organic self, poised for action or alert. Recently, in reading one of 
Whitehead’s essays, I was struck by his emphasis upon the bodily 
background of Hume's sense-impressions. “Our sense-impressions are 
superficial and fail to indicate the massive self -enjoyment derived from 
internal bodily functioning." This I grant ; but I would also stress an 
alertness directed to the environment, an awareness of concern and 
response, calling out symbolization and conceptual interpretation of 
things and events around us. The terms “intent," “response," “refer- 
ence,” have all been used to indicate this very significant factor. But it 
has not, I hold, been sufficiently recognized that such an attitude of 
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alertness, expectation, and intent — found in animals likewise, as in a 
cat waiting by a mousehole — qualifies perceiving and makes it some- 
thing quite different from a mere sensing of sensations or an ap- 
prehension of them. A kind of thin intellectualism, associated with the 
traditional formulation of the causal theory of perception in Locke and 
Descartes, pervades the formula of Berkeley that to be is to be per- 
ceived, and that apples are nothing but a complex of ideas. There is 
neglect of alerted attitude, pointing, demonstrative symbols, con- 
ceptualization, social objectivity, preparation for action with know-how. 

It is this vectorial alertness and directedness of perceiving which 
makes it the center for interpretative references and symbolizations. 
Hence, I would stress not merely the so-called thickness of perception 
but its dynamic polarity as well. And it is this alert directedness which 
makes it continuous with overt action, such as the manipulation of 
objects. It is for this reason that I find no sharp break between 
perceiving a book and taking it from the shelf. In the first stage, as in 
the second, I am an organic self directionally concerned with some- 
thing as real as myself and in the same world as myself. My interest 
and intent in full perceiving is with denotable and manipulatable things. 
There was something introspective, intellectualistic, and thin about the 
Locke-Berkeley-Hume approach. 

I have stressed this contrast because it is pivotal for materialistic 
realism. Much of empiricism has been tied to this older perspective in 
which the prime assumption was that of acquaintance with disembodied 
states of a mind-soul, called by Berkeley self, mind, soul, or spirit. To 
challenge this perspective is an essential part of materialistic realism ; 
and I feel sure that present-day psychology and biology would agree 
with the need for the shift in outlook. There is something anachronistic 
in philosophy still using the presuppositions of Locke, Berkeley and 
Hume. 

It is an important point further because the axioms of analysis 
determine consequences to the uttermost theorem. Through the in- 
fluence of scientific methodology, much emphasis is laid upon ob- 
servation, verification, and confirmation. And there is danger of con- 
fusion between the macroscopic framework of human perception which 
attaches us to nature in a vital and practical as well as a conceptual 
way, and the logical function of “observation” which science stresses in 
connection with verification and confirmation of deductions and 
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theories. Does the latter in any way challenge the realistic framework 
of perception ? It will be my thesis that it does not, that there has been 
considerable confusion here which needs clearing up. In “observation” 
the stress is upon apprehensible discrimination, largely in connection 
with vision. And what is assumed is the significance of the data dis- 
criminated for the theory under probation. But, so far as I can see, it 
is less recognized that perception, as against such discrimination, is 
concerned with macroscopic, referential perception, like that which 
terminates on scientific instruments such as the thermometer or the 
spectroscope. Otherwise, surely, the larger framework of knowledge 
is denied and “observation” ceases to have a meaning beyond its own 
data. That is, there would be nothing objective to confirm. Much con- 
fusion as to the precise meaning of primary and secondary qualities has 
stemmed from this failure to distinguish clearly between “observation” 
and full-bodied perception, with its framework of organic self and 
environment. When we assign colors and shapes to things we are 
characterizing them under the cues of sensory data as these are used 
in interpretative perception. Things are “red,” are so far from us, are 
of such a size, weight, etc. All this is predicative ; and is significant only 
within the framework of perception and action. Thus, I find no chasm 
between my estimated size of a thing, as I run my eyes over it and recall 
past experiences, and the measurement size. But in “observation” I am 
concerned with a discrimination in my sensory field, such as a color in 
a spectrum, a pointer-reading, a mark on a thermometer as it appears 
in my field of vision. But I shall need to say more about this basic 
difference of framework later. 

From Descartes to Russell, philosophers have had engrained in them 
the notion that they ought to doubt the framework of practical and 
operative perception, that it would be naive in them to believe that they 
are “seeing” the keys of the typewriter they are hammering — ^although 
they know perfectly well that they bought the typewriter years ago 
and it needs repair — or that they are turning over the good earth with 
their spades, also bought. In all this there is willful abstraction both 
from biopsychological life and from society. It is, of course, quite 
right to ask. In what sense do we see and handle things? Intuitional 
notions of perception may well need to be rejected. But it is one thing 
to affirm that veridical perception involves complex attitudes, sensory 
processes, and interpretative operations, and quite another to say that 
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we '‘see” only our sensations — which is a misleading statement. And 
yet one’s whole philosophy depends upon the direction one takes 
right here. It is for this reason that the epistemological defense of 
materialism involves the careful consideration of phenomenalistic 
empiricism and its reasoned rejection. 

Is "matter” an "observable”? Are material things "observables”? 
It is obvious that we must use language very carefully, and that the 
above distinction between perception and "observation” bears upon 
the answer to be given. 

I take it to be fairly evident that we cannot intuit either corpuscular 
matter or macroscopic material things. Perceiving is not a case of 
intuition. But macroscopic things are not inferences, though they may 
be supported by reasoning, just as our bodies are not inferences. It is 
in this fashion that we have a physical framework. The electronic 
microscope by means of which, with new devices of polished glass, 
molecules can be denoted and "perceived” furnishes the transition to 
the theoretically inferable, the ultra-microscopic. 

What, then, is an observation ? It is a specialized perception in which 
a flash of light on a screen or a spectral line or a cloud path in a Wilson 
chamber is observed in terms of a visual datum. It is this narrowed and 
tested correspondence that is of such importance to science. But, if the 
observation did not work within the primary framework of general 
perception as in the use of instruments, it zvould be merely sensory dis- 
crimination. The weakness of much "sense-datum” theory is that it 
ignores the larger setting of cognitive perception and lapses into a 
search for "elements” of a maximum, .intuitive certainty. The result 
is that the causal theory of perception dominates over cognition or 
that there is an isolated stress upon basic reports or sentences, as in 
logical positivism. The effort may then be made to "construct” things 
out of sense-data. It is felt to be very sophisticated. I shall try to show 
that it is bad logic and bad epistemology. If we cannot construct things 
out of sensations, it may be well to return to a realistic theory of 
perception as a frame. 

Another point should be mentioned. If visual perception is such a 
conditioned achievement, should we expect it to enable us to "see” 
forces, integrative processes, organizing activities ? At the best, it can 
give us clues selected, in part, because of our own awareness of 
activities. This organic self -perception helps to give body to the en- 
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vironment. But it, itself, is not a mysterious kind of intuition but an 
interpretative perception in terms of experiences. Categories are 
natural to perception, for they are perceptual meanings. Thinghood, 
endurance, causality, space-time framework, all go together. Hume was 
right in his protest against a priori rationalism ; but he did not under- 
stand perception. When the physicist speaks of ‘‘binding forces’' he 
has quantities and categories in mind. The context, in my opinion, must 
be that of dynamic substantialism. The weakness of the older atomism 
was its neglect of the indications of process, synthesis, causal connec- 
tions, organization. It was a categorial weakness. As I have indicated, 
Whitehead has a sense for this; but his “reformed subjectivism’' 
leans too heavily upon those artifacts “eternal objects” and timeless 
values. Yet if one throws out matter what else is there to do? Cer- 
tainly, Russell’s neutral monism has obvious weaknesses. It might be 
best for philosophy not to “kick against the pricks” and cheerfully re- 
sign itself to working out an adequate materialism. Such a materialism 
requires the cooperation of all the sciences. Both mass and energy are 
what they can do. Even Spinoza had an empirical feel for this prin- 
ciple. We cannot a priori know of what the organism is capable. I am 
afraid that philosophers must accept the brain as the seat of conscious- 
ness. But we shall take up this question in connection with Russell and 
the “under-the-hat” theory of mind. 

Our tentative conclusion is that the word “matter” should be used 
for material things, macroscopic and microscopic. Do we not, all of us, 
readily speak of material things, such as automobiles, books, and gar- 
den tools? And then there are huge machines, factories, mountains, 
stars. And the scientist speaks about corpuscles which have a certain 
measure of endurance. In quantum mechanics he may recognize how 
indirect his denotable knowledge is and resort to statistics and waves 
of probability. But, if he has been affected by the virus of subjective 
empiricism, he may forget about his instruments and about society and 
about the social conditions of science itself, and speak only of actual 
and possible sense-data. 

But materialism cannot, obviously, get very far from matter. Hence 
it must have an epistemology capable of defending a realistic view of 
denotative and referential perception within the human, organic frame- 
work. To cut science loose from this framework would be to cut it 
loose from its human and social source. 
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What I have in mind in all this argument is that there has been dan- 
ger of reifying an abstract term, “matter,” and regarding it as a some- 
thing which one ought to be able to intuit but cannot. Locke's mys- 
terious substratum into which entities, called “properties,” were stuck, 
and so owned, also played havoc. But what is a property? It is an an- 
swer to a question about the characteristics and powers of concrete 
substances. And this answer gives what I call knowledge about or 
facts about. It is, thus, what I would call a disclosure about the nature 
of things. The conditions of such disclosure can be studied in detail ; so 
can the linguistic and conceptual apparatus. But the claim of the human 
mind, thereupon, to make verifiable knowledge-assertions is just epis- 
temologically ultimate. That is the situation we are in and the level 
that has been attained. Concepts have a cognitive function to perform ; 
they apply, give tested facts about. According to their species, they dis- 
close structure, powers, nomic routine and relations. And out of all 
this are woven the categories in terms of which we think nature. It is 
an active, exploratory affair, much of which has been historically and 
culturally achieved, as Emile Meyerson was fond of pointing out. 

It has been one of the traditional duties of philosophers to study 
categories. Probably they have chiefly found them in language, as Aris- 
totle did. This does not prevent additional development and clarifica- 
tion. Aristotle tried to accomplish this with substance, form, and be- 
coming. It is not surprising that the tremendous development of mod- 
em science consequent upon new instrumentation and techniques has 
resulted in the rising to the surface of new categories and modifications 
of old ones. And this has sometimes been too hasty. As has often been 
suggested, science in the long run is a self -correcting process ; still the 
philosophic monitor may be of assistance. 

Since I have emphasized molar things and corpuscles in my osten- 
sive, technological definition of matter, it may be well to mention the 
difficulties which afflicted the expression materia prima. As I under- 
stand it, prime matter and substantial forms are principles of being for 
scholasticism. Prime matter is unknowable but inferable, while sub- 
stantial forms are, supposedly, in principle knowable. Both concepts 
bothered Descartes. As a rationalist, he wanted matter to be knowable 
through a defining attribute. And extension harmonized with geometry 
and mechanics in a way that dominantly qualitative elements would 
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not. A fresh start was needed; and this turned out to be quantitative 
and experimental. Final causation and substantial forms did not seem 
to help. Descartes asked whence substantial forms come; and Boyle 
rejected stores of real qualities which are no ‘^moods of matter.’' 
Science had to work out its own appropriate methods. 

And so science asked questions and sought to answer them in terms 
of laws and bodies. The struggle over color, heat, and fire in chemistry 
illustrates the situation. Is color on the surface of things? What is 
heat? 

Now I think there has been much misunderstanding about the epis- 
temology of the so-called distinction between primary and secondary 
qualities. There was never any denial that color, for example, was a 
clue to external processes, and that red apples differ from green apples. 
What happened was a clearer realization of the mechanism of percep- 
tion. But the danger was that the causal theory of sensation would 
dominate over the cognitive import of perception. It was empirical phi- 
losophy which fell into this trap. What science did was to develop 
measurement along with manipulations of instruments. Observation 
thus became subservient to instrumental realism ; namely, that of rods 
and thermometers. In this, science followed and extended common- 
sense realism. As a deciphering and exploring activity of the organism, 
perceiving is bound up with the technique of the body. It is judgmental 
and interpretative. It includes categorial meanings. Qualities are im- 
mersed in referential relations. Suddenly to shift attention to '‘ideas” 
is to abstract from actual human knowing. 

It has not been easy to work out an adequate realistic empiricism 
free from sensationalism on the one hand, and from mystical notions 
of thought on the other hand. Perhaps, the primary principle is to take 
empirical statements at their face value as referentially about objects. 
It is this framework of the organic self in correlated response to its 
environment that I have stressed. Categorial meanings dominate ; and 
these are lifted to a conceptual, symbolic level. For instance, I, as self- 
conscious, set myself over against the things I am handling or even 
looking at. It is in such a fashion that a human being becomes a knower 
able to lift himself symbolically above his biological situation and be- 
come a cognitive spectator guided by intent. It is then no more difficult 
to think of a now non-existent Socrates than of the President of the 
United States. We designate by date and place. 



MATERIALISM AND HUMAN KNOWING 


89 


The point is that the organism uses sensations and images within a 
referential framework and that, once this base is given, it can be built 
upon. It would seem that this further extension has been made possible 
for man by cortical processes and by language. It may well be that an- 
thropology will throw light upon it. Tool-using and the awareness of 
others could be essential to an escape from immersion in a private play 
of experience. Cooperation, gesture, and speech lift to a world view. 

The thesis of realistic empiricism is that human cognition is a sui 
generis achievement. Its tests must be worked out in terms of coher- 
ence, responsibility to data, prediction, and pragmatic control. From 
the beginning, however, it is objective in import. 

Berkeley and Hume were too dominated by sensationalism and the 
causal approach; Kant made a valiant attempt to secure objectivity, 
but his objectivity was of a peculiar kind zvithout the biological base 
and hence not realistic. What I would call things became things-in- 
themselves, unknowablcs. 

I recognize that it is all very complicated historically. The wrong 
gambits were chosen, and led to a subjectivism which it was hard to 
overcome. To say the least, objective idealism did not mend epistemol- 
ogical matters. It was not until the turn of the century that a new effort 
was made to achieve an empirical realism. But, as I have already 
pointed out, it led to a stalemate. Then came the positivistic movement 
from Vienna, full of energy, conviction, and, let us admit, of ability, 
yet, until questions of language were introduced, very subjective. 
Principles of meaning were introduced. And so the question was 
heard, What do we mean when we speak of material things ? 

Even before this epoch was reached, Russell had tried to introduce 
scientific method into philosophy. What stood out, however, was his 
stress upon construction and upon the replacement of dispensable sym- 
bols by data felt to be hard and certain. The technique was taken up by 
the positivists. 

In the meantime, Dewey and C. I. Lewis were developing pragma- 
tism. In the case of Dewey the biological base became increasingly 
clear. But there went with it a note of experientialism and prediction. 
The result was a kind of realism without benefit of epistemology. As 
pragmatism and realism have come closer together, I have sought to 
be irenic and to clarify my own realism. But I still believe in episte- 
mology, as will come out in my brief discussion of Lewis's position. 
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What, then, is the present situation? As I see it, the growth of 
science is making possible an evolutionary type of materialism capable 
of doing justice to categories like life, mindedness, personality, society. 
What is needed, in addition, is philosophical clarification and support. 
But, as we have argued, realism and materialism go together. So once 
more into the breach. What do we mean when we speak of material 
things ? Can statements about them be translated into statements about 
sensations? I shall argue against such a thesis. Those who accept it 
cannot possibly be materialists, though they may well be naturalists. As 
is well known, the word “matter” in Greek had a technological origin ; 
it meant timber, something one can handle and use. This origin fits in 
with the fact that perceiving and practical doing are closely connected. 

I turn next to a brief study of those contemporary, naturalistic, em- 
pirical movements with which an empirical materialism must reckon. 
Since some of these will be examined in detail in later papers I here 
wish only to indicate critical points. I begin with Ayer because he raises 
so sharply the question of ontological statements. Are they meaning- 
ful? From him I pass to Lewis and Dewey ; and I conclude with Rus- 
sell. Consideration of Russell makes a good transition to ontology. 
Since I am concerned mainly with principles, I shall take Ayer's very 
readable Language, Truth and Logic as representative. 

Ayer clearly assumes the validity of phenomenalism and argues that 
statements about material things can be translated into statements 
about actual and possible experiences of a more or less sensory sort. 
It is this thesis the materialist must challenge. For Ayer a slight tech- 
nical emendation of Berkeley is sufficient: 

But the fact that he [Berkeley] failed to give a completely correct 
account of the way in which material things are constructed out of 
sense-contents does not invalidate his contention that they are so con- 
stituted. On the contrary, we know that it must be possible to define 
material things in terms of sense-contents, because it is only by the 
occurrence of certain sense-contents that the existence of any material 
thing can ever be in the least degree verified. And thus we see that we 
have not to enquire whether a phenomenalist “theory of perception” 
or some other sort of theory is correct, but only what form of phenom- 
enalist theory is correct,^ 

Now, so far as I can make out, this early school is anti-realistic. 
Material-thing sentences are to be translated, even if capacities and 
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dispositions offer apparent difficulty. Carnap represents a transition 
here. Yet we have many statements contrary to actual fact. If I were 
to drop this book, what would happen ? and why ? Do these not indicate 
ontological connections, to be known in laws ? Are not laws true ? Cases 
of knowledge about the world ? 

I have argued that there is an ambiguity about the term ‘"observe, 
connected with two types of basic sentences. I can observe a sense- 
datum and regard it as evidential for a theory ; and I can, in the frame- 
work of organic perception, referentially observe a thing. C. 1. Lewis 
has been led to distinguish between verifiable, terminating statements 
and confirmable, non-terminating factual statements. 

Can, then, material-thing sentences be translated into sense-datum 
sentences ? And, if not, what is the alternative ? 

The best way to begin is to consider attempts to reduce material, or 
M, sentences to sensory, or S, sentences. Suppose I say, “This thing 
hanging on a hook on the wall is my hat.” To begin with, we have a 
categorial concept, thing, which is in the same universe of discourse as 
my bodily self. Ordinarily I regard myself as something having, not 
only a complex internal constitution, but powers and dispositions. In 
the second place, the demonstrative is public in import and fits in with 
nod or pointing. In the third place, a hat-thing has a geometrical shape, 
was manufactured, and is made of a felt which itself has a history. 
Why should I regard all these testable concepts as illusory ? It seems to 
me that I should do so only if realistic theories of knowledge are clearly 
absurd. In other words, I am persuaded that Ayer got on his hobby- 
horse too soon. 

My conclusion is that phenomenalistic empiricism, like Berkeleian- 
ism, represents an inadequate analysis of perceptual experience with 
its references and claims. I agree with C. D. Broad that a translation 
of M-sentences into sentences about a hypothetical multitude of S-sen- 
tences of an “If-then” sort, contrary to fact, does not do justice to the 
situation. These “If-then” sentences revolve about the body of the 
agent. And is the body of the observer itself reducible to a prior set of 
hypothetical? Is not all this a tour de force? 

Perceiving is, undoubtedly, a far more complicated operation and 
experience than is usually assumed. One-sided beginnings of analysis, 
suggested by the emphases of the culture of the time, have been mis- 
leading. Thus, the so-called causal theory of perception, in its origins, 
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was dominated by the notion of causal impact upon the senses and, 
thence, upon the soul-mind. But even the ancient Stoics had seen that 
interpretation and judgment were involved. And modern psychology 
regards the stimulus as just the incitation to intra-organic processes 
of a very dynamic sort. The organism is, as it were, alerted ; or, more 
correctly, its alerted awareness is challenged by the stimulus. In my 
opinion, it would be wise for philosophers to speak of the causal con- 
ditioning of sensory data, rather than of a causal theory of perception. 
And the reason is that perceiving involves alerted reference, sym- 
bolizing and conceptualization. Of course, the individual does not lit- 
erally transcend his experiencing ; but his experiencing has structural 
and functional distinctions in which the percipient is set over against 
objects or Gcgenstdnde. German is an expressive language here. And 
I do think of awareness as, basically, an activity. In man, a far 
more complicated and steady activity than in many other creatures. But 
psychologists can best take up such a point as this. What I wish to 
stress is the difference between the apprehension of sensory data and 
perceiving. Even of the first, there is no simple one-to-one corres- 
pondence with an external stimulus, as modern psychology has 
shown. 

In much the same manner, I would reject traditional representative 
perception. While I do think we are justified in believing that visual 
data have a measure of correlation with the stimulus-situation, that 
belief is more of an inference from the practical and cognitive value 
of their use in perceiving than a datum of perceiving itself. We shall 
have something more to say about this point when we return to “obser- 
vation’* as against macroscopic perceiving. While I cannot apprehend 
an object to which I am alerted as I can my sense-data, I do denote 
and interpret it, as something over against myself. We are not naked 
souls immersed in our own states of mind, as the older dualism con- 
ceived the situation. Much of the mystery about “transcendence” stems 
from wrong assumptions. The essential thing is to understand the 
mechanism of knowing and its claims. It is the claim that is irreducible. 
I am denoting and judging this thing, other than my embodied, or 
organic, self. 

Now, from all this analysis, it follows that a basic physical statement 
is not reducible to the mode of its verification. In ordinary perception, 
our alerted awareness and reference functions through an interplay of 
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sensory data and conceptions. If we doubt, we try to get “better** data. 
But a perceptual judgment is other than the apprehension of sense- 
data. In fact, we are not, ordinarily, much aware of sense-data for 
their own sake. In scientific observation the situation is fairly different. 
The scientist is not interested in his instruments, rather takes them 
for granted in his artificial environment. He is interested in sensory 
data regarded as evidential of physical events confirming his theory. 

While, then, M -sentences (that is, material thing sentences) are 
not translatable into S-sentences (sentences about sensory data) S- 
sentences are significant for M-sentences, because we can note that our 
concepts require them, though not as simply as was once assumed. I 
say that a penny is round, though, from this angle, it may well look 
elliptical. In scientific observation every effort is made to get “good 
data.** 

It is clear that the positivistic query must first be threshed out at the 
macroscopic level of common sense. After that, we can talk about 
atoms, electrons and quanta. It is measurement, mathematics, and in- 
strumental technique that enable the scientist to penetrate beneath the 
denotative interpretations of ordinary perception and build up a frame 
of reference of space and time, which, itself, may break down with 
quantum mechanics. To the materialistic realist it is all quite under- 
standable. We move denotatively from alerted sense-perception, which 
is an elementary kind of knowledge, to conceptually locatable micro- 
scopic denotables. But there must still be relevant, evidential sense- 
data, though the relationship is now very complicated. Theory and 
“observation** now are developed within sense-perception. My argu- 
ment merely is, that if the macroscopic, organic frame ever were set 
aside completely, we should lose, not only things, but our very selves. 

It follows from this argument that empirical statements are onto- 
logical. Both M-sentences and S-sentences are factual and about reali- 
ties. In this sense — and in this sense alone — every one is continually 
talking ontology, as M. Jourdain talked prose. It is not speculative, 
but empirical, ontology. And I am arguing that that is what empirically 
minded materialism is. 

In ridiculing metaphysics or ontology, hardly distinguished, Ayer 
and the logical empiricists have only been dogmatically affirming their 
phenomenalism. And yet how impressive it sounded, once the question 
of the reach of empirical propositions was thrust aside! “We men,** 
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Ayer wrote, '^accordingly define a metaphysical sentence as a sentence 
which purports to express a genuine proposition but does, in fact, ex- 
press neither a tautology nor an empirical hypothesis. And, as tautolo- 
gies and empirical hypotheses form the entire class of significant propo- 
sitions, we are justified in concluding that all metaphysical assertions 
are nonsensical.” ^ 

And so the question is really that of the reach and import of empir- 
ical sentences. I have been arguing that this reach and import is realis- 
tic in both psychology and the non-introspective sciences. 

I wish I had the space to go into the syntactical and semantic devel- 
opments of logical empiricism with Neurath and Carnap. At first, as I 
understand it, the emphasis was upon syntax with protocol sentences at 
the base of the pyramid. These were basic and only slightly corrigible. 
The proper concern of philosophy was, henceforth, with the language 
of science. There was still the firm conviction that the traditional dis- 
putes about the references and claims of perception were to be set 
aside as meaningless. But sentences are supposedly social in a com- 
municative sort of way. I judge the psychophysics of communication 
was also regarded as involving no nonlinguistic quagmires. Philosophy 
moved only in the realm of language. 

Before long, however, the limitation to syntax was felt to be sui- 
cidal. While some logical problems had been cleared up by the stress 
upon words and upon meta-languages, the distinction between strict 
verifiability and confirmability had arisen at the base. The result was 
an advance into semantics and semiotics under the guidance of C. W. 
Morris. What do words and other signs mean? Do not conventional, 
dictionary meanings rest upon, and presuppose, what C. I. Lewis calls 
sense-meanings ? And are sense-meanings reducible to statements about 
data of observation? What is called pragmatics, the reference to the 
user and interpreter of signs, needed consideration. But were we not 
here back to the full-bodied percipient? And, if so, back to instruments, 
technique, society? And must not language itself be considered as a 
social technique ? All this sounds realistic and far from Ayer’s Berkele- 
ianism. Only the continued conviction that a realistic, referential the- 
ory of perception cannot be worked out stands in the way. 

And so we take leave of this type of phenomenalism. In trying to es- 
cape ontology it took the path of sensationalism ; but a sensationalism 
enmeshed in an improved linguistic and logical technique. I have the 
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impression that, among others of the school, there is the tendency 
today to start from a rather undefined common-sense realism and not 
to trouble too much about epistemology. But such a disregard of epis- 
temology threatens to bring, in revenge, the traditional problem of 
Platonic universals for workers in logic and mathematics. This is par- 
ticularly the case when conventions are separated from empirical 
meanings and what Lewis calls criteria of application. But into the 
complicated theory of symbols I cannot here enter. 

C. L Lewis has developed his conceptual pragmatism in an overtly 
naturalistic fashion in his latest systematic work. Explicit cognition 
emerges from the “know-how” of animal life and presupposes activ- 
ity. Epistemology does not change human experience but seeks to make 
explicit the conditions and claims of human knowing. With all this I 
can fully agree. 

Unfortunately, while he recognizes the fact of ordinary cosmology 
with its things, events, causality, and dispositional properties, he pays 
little attention to it. This I regard as unfortunate. Is it because he 
senses that it would involve the question of what he dismisses as the 
topic of the “metaphysical veracity” of knowledge? It is knowledge 
as predictive and conditional which is emphasized. But if objective 
facts are achieved — though, of course, never analytically certain — may 
not these facts give cosmological knowledge in a cumulative way ? 

Since, as a critical realist, I heartily agree with his recognition of 
private experience as something requiring what he calls the expressive 
use of language, I shall not linger upon his analysis with its biological 
setting. I only ask whether the “I” of conditional action is not the 
minded organism, and whether it and the real connection involved in 
statements to the effect that, if I were to do so-and-so, I should have 
such an experience are not cosmological in import. My point is that he 
constantly presupposes capacities and causality of an ontological kind. 

Perhaps my difficulty can be best put as follows : Is an objective fact 
translatable without a remainder into the multiplicity of “If-then” 
testing statements? Do I mean by the statement that a piece of white 
paper is now before me merely that I can obtain a non-terminating 
series of sensory experiences? If so, we have something analogous to 
Ayer’s attempt to translate M-sentences into S-sentences. What is the 
significance of objective facts for cosmology? I would myself hold that 
the white paper has the same existential status as Lewis’s active self. 
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And is the self no more than its possible experiences? It seems to me 
that objective facts are left ungrounded because of his disregard of 
cosmology. And this disregard flows from his extreme emphasis upon 
prediction. 

After a rejection of traditional epistemology resembling what Car- 
neades might have delivered himself of in his attack upon Stoicism, 
Lewis permits himself the luxury of a note in which the whole prob- 
lem of the status of sensory data is rather cryptically handled. It will be 
recalled that I have argued that sensory data function within disposi- 
tional, conceptual attitudes and meanings of the perceptual frame- 
work, and that perception, rather than sensing, is the cognitive unit. 
This and the categorial meanings involved are the reason why M-sen- 
tences are not translatable into S-sentences. 

Since, as a philosopher, I have always been irenic and have held out 
the olive branch to the pragmatists as they increasingly became realistic 
and even materialistic, I should like, in conclusion, to comment on the 
note at the bottom of page 187 in Lewis’s book. Let us remember that 
the critical realist holds to the referential directness of perception and 
not to the apprehensional immediacy of the object of perception. That 
is, he distinguishes between the content of perception and the object 
of perception. I stress this point because, in my opinion, the coming 
struggle is between pragmatism, critical realism, and Aristotelianism, 
so far as the theory of perception is concerned. I quote now from 
Lewis a passage such as I would write : 

That we may have before us some presentation whose character as 
given we can be sure of, and that at the same time we know, through 
and by means of this presentation, some objective thing or event, is not 
here denied but affirmed. 

This sounds like realism. And then he proceeds : 

What is immediate and certain, however, is not the objective thing, 
event, or state of affairs which is known, but the content of experience 
which evidences it — as having some probability, which may be “prac- 
tical certainty.” ® 

And then he goes on to say that the process of verification can go on 
indefinitely. Of course it can. I long ago justified and confirmed the 
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belief that this object is my hand pounding the typewriter; and, if I 
want to, I can regard each tap as the verification of a terminating 
judgment. The point is that the object can never be transformed into 
a sense-datum. The object cannot acquire the apprehensible certainty 
and immediacy of the sense-datum. 

Now comes the note which brings in all the traditional epistemology 
Lewis had kicked out of the door. 

This statement [the one quoted above] has no implication of a 
dualistic or phenomenalistic interpretation of the relation of mind to 
reality [sic] in cognition. It is still possible, in terms of the conception 
here presented, to affirm that the content of presentation is an authentic 
part, or aspect, or perspective, which is ingredient, in the reality known. 
Such language is figurative . . . But the view . . . may be consistently 
and literally correct — ^provided one is prepared to accept the implica- 
tions that an elliptical appearance may be a genuine ingredient of a real 
round penny, the bent stick in the water an ingredient of the really 
straight stick.® 

The whole passage is crucial and very revealing. Both of us agree that 
the sensory presentation is conceptualized and used as evidence of the 
object. But I find myself more in agreement with Russell on the 
existential status of the evidentially used sensory presentation. It is 
within the brain-mind of the percipient. And to this I shall shortly 
come. 

I need say little about Dewey since a paper will be devoted to his 
position. The usual quarrel of realists with him is that he redefines 
knowledge as that kind of warrantable assertion that satisfies inquiry 
and leads to the reconstruction of experience, “The true object of 
knowledge resides in the consequences of directed action.” Is not this 
another hobby-horse? 

Russell accepts the causal conditioning of sense-data, which he 
identifies with a causal theory of perception ; holds that data correspond 
enough in pattern to external things to serve as a basis of scientific 
knowledge ; regards physics as the most assured knowledge we have ; 
argues that our knowledge of nature is abstract ; rejects particles for 
events ; holds that sense-data are “in” the brain ; and substitutes neutral 
monism for materialism, thus attaching himself to William James and 
the later phases of the new realism. Let us now try to evaluate this 
complex of positions. 
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My own view has many points in common with his, but with a 
different emphasis. That should by now be clear. While I admire 
physics, I still think we cannot give up the organic framework of 
perception as a starting-point. In its own fashion we have assurance 
here. I would stress direct perceptual reference and be less skeptical 
and Humean; I would add to intellectual evidence and logical con- 
silience the constant organic and technological testing of practice; I 
would not seek to translate M-sentences into S-sentences. Neutral 
monism seems to me to be an historical mistake based on bad episte- 
mology and radical experientialism. In knowing, we get facts, or 
truths, about the structure, composition, and behavior of things and 
seek to answer questions asked. But I do not think that we should 
expect to intuit external being nor regard it as like, in nature, to our 
sensory experience. This does not exclude a partial correspondence of 
pattern. The relation of sensory experience to being comes in, rather, 
in the consciousness-brain problem. And our linguistic habits are not 
reducible to the sensory. Human knowing is a magnificent achieve- 
ment, but why be too anthropomorpic in our demands? Russell's 
neutral monism strikes me as another instance of a powerful technique 
gone astray. 

The theory that feelings and sensory data are intrinsic to neural 
processes I have long maintained. Here and here alone, I have urged, 
are we conscious participants in nature, on the inside of a highly 
evolved physical system. 

Let us try to comprehend the situation in which we find ourselves. 
On the one hand, we are dominated by external perception with its 
knowledge-claims referentially directed to substantive things and proc- 
esses. Our own body is, of course, included in this frame of being. By 
the very nature of the cognitive situation, no probing along these lines 
can bend back and attain and include the conscious act of cognition 
itself. In short, consciousness itself cannot be an object of any of the 
physical sciences. And we must include therein neurology. Epistemo- 
logically this fact should not surprise us, nor should it be made into a 
mystery. 

But it does not follow that we may not have good reason to believe 
that the stream of consciousness is intrinsic to the neural processes. 
What we call experiencing is private and is inclusive of feeling, wishes, 
volitions, and the aforesaid acts of cognition. Upon all these we can 
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make reports founded on what is usually called knowledge of ac- 
quaintance. What is more, all these experiences and reports are tied 
in with the organic self. Hence it can be said that we have a 
double knowledge of the organic self : one through perception and 
external investigation, and one more participative, reflexive, and 
intuitive. 

The question will not down, therefore, whether there is anything 
about the external order of knowledge which precludes and shuts out 
this more intuitive kind of knowledge. Why may not a neural event 
^‘contain*' consciousness as a qualitative dimension of its existential 
content? In this double-knowledge approach I have argued that what 
we are acquainted with is a natural isolate whose completing neural 
context cannot be apprehended in the same way. We can have external, 
factual knowledge about, but no external intuition. I agree with 
Herrick, Sherrington, and others that we have here a sort of impasse. 
But may it not be an impasse because we tend to expect too much from 
external knowledge ? Such knowledge cannot be participative. 

Materialism in the past was made inadequate by its pictorial atomism 
and lack of a feeling for pattern, dynamic relations and process. It was 
also weakened by an inadequate epistemology. Modern science realizes 
fully the inferential and deciphering nature of much of our physical 
knowledge. Why should it be difficult to acknowledge that there may 
be a qualitative content to existence, and that consciousness is an 
emergent sample connected with what Boring calls discrimination in 
its neural base? I would not overstress cerebral localization. And 
certainly the philosopher must leave it to the joint work of neurology 
and psychology to work out correlations and isomorphisms. But I my- 
self feel justified in speaking of the mind-brain, while recognizing that 
the whole organism is the unit of behavior. 

Such problems as these, positivism has largely ignored. They have 
been regarded as too speculative. But this kind of solution of the self- 
mind-body problem would simplify both science and philosophy. Other 
selves and minds would simply be other organisms to their degree. In 
the case of man, explicit knowledge, symbolic reference, and com- 
munication would merely climax the scene. We humans are both 
objects and subjects, ‘T == things'' and persons. 

I have spoken of consciousness as a natural isolate and as a privately 
given feature of an event in the brain. It is clear that there must be an 
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adequate epistemological framework. I do not see how neurology and 
psychology can neglect the necessary epistemological distinctions much 
longer. 

This apparent digression brings me back to Russell once more. He, 
being logical, decided that a sensation is ‘‘in^’ the brain, as an event may 
be in a more inclusive event. Unfortunately, he spoke of ‘‘seeing the 
brain'* and found that few tried to understand him. What he meant 
was that a visual datum could be apprehended, and that it was, in some 
sense, an event in the brain-event."^ 

Now there are all sorts of complications here because discrimination 
appears to be a cortical function ; and apprehension is discrimination. 
And yet the visual area seems to contribute the primary basis of such a 
discriminatum, I rather agree with S. Alexander that a sensation is, 
in itself, an activity to be “enjoyed,” as we throw a throw or dance a 
dance. Professor Ducasse has been thinking along a similar line. Dis- 
crimination would then be a higher-order activity integral to alert 
awareness. 

In concluding this section of my paper, may I revert very briefly to 
the status of “observation” ? In observation, as I see it, we have reports 
which we regard as significant for theories about physical events, such 
as light rays, or the quantum activities within an atom, or the impact 
of an electron on a screen, etc. Now, once we accept the thesis that 
sensory data are significant for macroscopic, referential perception, I 
can see no theoretical difficulty in the verifying significance of such re- 
ports of apprehensions. It is, however, essential that we recognize two 
types of sentences which are not reducible to each other. “This book is 
oblong” and “This appears to me oblong” and “The sense-datum I 
regard as the sensory basis of this appearance is configurationally 
oblongish” are different kinds of statements. “I see a flash” and “I hear 
a click in this Geiger counter” are sentences which show how intimately 
connected are perceptual, referential judgments and sensory dis- 
criminations, I see an eclipse and confirm a scientific calculation and 
theory on the basis of a private sensory observation which, as such, 
was not predicted. The scientists assert that a physical event will 
occur which can be verified by personal observations. That is where 
the observer comes in. Without him and his perceptual framework, 
one could not connect science with the objective, material world. But 
the double-knowledge view shows that the private is also objective 
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existentially and logically objective by report. All of which means that 
human beings have a dimension and level which does not exist in 
inorganic things or even in less highly evolved organisms. It is the 
dimension of interpretative, symbolic activity. And I suppose that is 
why the application to us of a thing-language is both fitting and un- 
fitting. We have no fixed and static essence. Sartre, however, goes to 
an extreme in denying us an historical nature. But I cannot go into 
ethical theory here. Reductive materialism was false because it could 
not explain human knowing as a natural achievement. 

To conclude this section, I offer a few words on that puzzling dis- 
tinction between primary and secondary qualities. Does not the usual 
puzzle reflect an unordered mixture of linguistic, epistemological, and 
ontological points? If attention is directed upon sensory data, then 
configurational extensity and color are distinguishable but inseparable. 
If the object of thought is perceptual judgment about things, then a 
color-word already begins to refer to a standard color-appearance 
under normal conditions. It is then no surprise to discover that this 
appearance has external light-energy conditions as well as retinal and 
visual-area conditions. Physics studies the first set. In the meantime, 
the objective interpretation of things has continued in terms of com- 
parisons, manipulations, and measurement. We should now speak of 
facts about things — that they are so large, weigh so much, have an 
internal structure and composition. The next job is to get adequate 
categories and ways of speaking. I prefer to speak of the extendedness, 
mass, energy, composition, and powers of things, leaving it to science 
to make these terms more precise. Categories are simply expressions of 
our most basic and general knowledge of the world. They declare 
what we take to be the case. I would reject Locke’s unknowable sub- 
stratum much as I would Aristotle’s indeterminate matter. My sug- 
gestion, then, is that the historical distinction from Democritus and 
Galileo to Locke between primary and secondary qualities reflects, first, 
the recognition that sensing is different from objective perception and, 
second, that scientific method takes up and develops perceptual knowl- 
edge, emphasizing measurement and reallocating sensory data and 
clarifying physical categories such as mass and structure. Thus the 
distinction between primary and secondary qualities was not much 
more than a preliminary step. Epistemological and linguistic analysis 
must work hand in hand. 
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The primary task of a modern materialistic ontology is to clarify 
an adequate set of categories congruent with the results of science. It is 
easy to say that it rejects phenomenalism^ mentalism, and substantive 
dualism. But that is not enough. It must be constructive and imagina- 
tive. Its job is to give ontological background to the new naturalism. 
There still is the burden of a gigantic cosmology now rightly left 
largely to physicist and astronomer. 

Empirical materialism, refusing to accept the scholastic distinction 
between essence and existence, emphasizes the corporeally concrete but 
thinks it relationally and temporally. In this sense, being is process and 
existence is a temporality. Yet often an enduring, continuant tem- 
porality; in the case of man, substantial enough to look before and 
after and gifted enough to comprehend the universe in which he finds 
himself, a universe essentially non-personal endlessly weaving and un- 
weaving its patterns. For knowledge of scientific range is an achieve- 
ment conditional upon the invention of technique and methods. I do 
not overexalt it for its power, which can be used for good or evil. 

To say that this table exists is a tautology unless it mean that I am 
not having an hallucination. In technical terms, primary existence is 
not a property added to something else called form or essence. It is, 
rather, a term for that which becomes and perishes in the dynamic 
patterning of nature. Neutrons and atoms can be said to exist in the 
same sense that tables and hiunan beings exist — ^but after their kind. 
Is there a floor to being, a lowest level? It is that question which 
physics is approaching. And are not conservation and change correla- 
tives? 

The notion of levels is a philosophical speculation until the detail 
is filled in by biopsychology, psychology, and anthropology. Our co- 
operating scientists will, I doubt not, have much light to throw upon 
the question of levels and of the status of units in an integrative whole. 
The question of the relation of an elementary particle to its field is a 
burning one even for physics. How can justice be done to continuity 
and discontinuity in a more dynamic perspective? 

Earlier in the paper, I mentioned the traditional contrast between 
mechanism and teleology. It would seem that both terms are under- 
going sea-changes. Mechanism stands largely for structural distinc- 
tions, while teleology is increasingly thought of as involving directed- 
ness in processes, an intrinsic directedness whose opposite would be 
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randomness. This directedness must be connected with organization at 
its various levels. It is hard, as yet, to verbalize what Cannon called 
the ‘‘wisdom of the body.’* Biologists are discovering such wisdom in 
the behavior of lowly organisms. We are still too anthropomorphic in 
our categories. Goal seeking may have many levels below cortical 
learning by experience and anticipation. 

And what is mentation but a further development of the selective 
and varied, integrative activity of the brain as attuned to the vectorial 
alertness of the body? In man there develops an interfusion of natural 
and conventional symbols. If rats reason, as psychologists inform us, 
reasoning is an operation resting on integrative capacities and not on 
random throws. Logic is but its normative, linguistic clarification. If 
so, reasoning is a high-level causal process which psychology is only 
beginning to be in a position to describe. Scientific method is itself a 
cultural complication extending human reasoning. Such, I take it, must 
be the perspective of an evolutionary materialism. Empirically verified 
categories must be saved. The time is past for by-products and 
epiphenomena. The new concepts of the microscopic, of integrative 
organization, and of levels help in all this. And, probably, it is well to 
have a sense of internal “go'* to supplement external observation. This 
signifies that causality has its levels. 

I am impressed by man's novelty and uniqueness. Thus, knowing is 
a human achievement added to the know-how of animals-in-general. 
We can mean objects symbolically as well as respond to them; and, 
thus, knowledge can play over the universe as though it were an im- 
material searchlight. Such is the operational basis of symbolic tran- 
scendence, as against organic response. To know a thing is not to be it 
or to possess a substantive form inherent in it, as Aristotle thought, 
but to make tested statements about it. And I have argued that this 
high, cognitive level must retain an enduring sense of its attachment to 
the organic framework of perception. Otherwise, we land in idealistic 
mysticism. 

An empirical materialist can find a place for choice; for it seems 
to me as naturally prepared for as reasoning which intertwines with it. 
At the level of culturally developed personality, choice involves moral 
decision with its sense of responsibility. Here character, culture, and 
group connexity are coordinate. I have long felt that the historic op- 
position between freedom and determinism has been badly formulated. 
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The idea of levels of causality is relevant here. Ontological, immanent 
causality involves the intrinsic ‘‘go” of internally differentiated wholes. 
Internal directedness increases with life. Even worms and fruit flies 
adjust selectively. What is freedom in man but the power of projec- 
tive, rational choice? Intelligence and education enlarge the scope of 
decision. And may it not be that the continued lure of the idea of 
“free will” points to our intimate awareness of alerted action as a self? 
In the past, science spoke too much about binding laws and blind 
necessity. It was also too reductive. Surely the human self is both a 
growth and an agent. Modern empirical materialism is far from 
puppetry and reductionism. 

What I have tried to show in this paper is that the resources of 
philosophy — hitherto largely employed against materialism — may now 
be used in its favor. But it will not be the old materialism tied in with 
outgrown science and bad epistemology. One of the jobs is to rescue 
empiricism from subjectivism and phenomenalism. It is to this that the 
next paper turns. 

References 

* Louis cle Broglie, Matter and Lujht (New York: Norton, 1930), p. 291. 

^ Louis Trenchard More, The Life and Works of the lion. Robert Boyle 
(New York: Oxford, 1944), p. 254. The last two chapters discuss Boyle’s 
criticism of scholastic science and alchemy. 

^A. J. Ayer, Language, Truth and Logic (London: Gollancz, 1936), pp. 
54-55. 

^ Ibid., pp. 31-32. I take these as good formulations of logical positivism in 
its period of self-confidence. 

®C. 1. Lewis, An Analysis of Knowledge and Valuation (La Salle, 111.: 
Open Court, 1946), p. 187. I have been accustomed to making the distinction 
between knowledge as objective and verifiable fact and what it is about. Lewis 
has replied to criticisms by Pratt and myself of his earlier work. Mind and the 
World-Order, on pp. 200-201. As his reply stands, I consider it to be a clarifica- 
tion with which I can agree. Sensory data are objective in their fashion and can 
be expressed in propositions. If we have reason to regard them as controlled by, 
and significant for, an objective thing or event, we take them as evidential for a 
statement about thing or event. Lewis formulates this relation in terms of identity 
of intention. If my datum were different I wmuld assert a different objective fact. 
But the existences involved are distinct. Until Lewis tells us more clearly his idea 
of the existential locus of sensory data I shall not be satisfied. Our “common 
world,” I take to be existentially and categorially one, referent ially and osteiv 
sively one, and descriptively one. 

« Ibid., p. 187 n. 



MATERIALISM AND HUMAN KNOWING 


105 


^ The lamination of sensory areas in the brain, such as the visual and the 
auditory areas, indicates a reproduction of pattern. This is being explored by 
electrical methods. It probably has bearing on what the Gestaltists call iso- 
morphism. The modern materialist is convinced that psychophysical research 
on the brain is going to pay dividends. The bchaviorist has too much ignored the 
brain. 



THE CATEGORY OF SUBSTANCE^ 


by 

EVERETT J. 
NELSON 


Everett J. Nelson is Professor of Philosophy and Execu- 
tive Officer of the Department of Philosophy, University 
of Washington, Seattle. Sheldon Fellowship, Harvard 
University, 1929-1930. Guggenheim Fellowship, 1939-1940. 
President, Pacific Division, American Philosophical As- 
sociation, 1946. Consulting Editor, Journal of Symbolic 
Logic. He has published articles in Mind, Monist, 
Philosophy of Science, Journal of Philosophy, and othei 
periodicals. 


T he belief that we can learn from experience is not certified by 
data given in experience. This belief can be warranted only by 
principles in virtue of which a proposition reporting experience 
can be evidence of, or render probable, other empirically testable 
propositions not implied by it. Therefore, principles sufficient to 
validate empirical inference must entail that experiences are connected, 
and, consequently, must be formulated in terms of, or presuppose, 
modes of connection or of unity. Such modes of connection or of unity 
are metaphysical categories and are kinds of synthesis in terms of 
which the philosopher interprets experience. 

I shall consider only one such type of synthesis — namely, substance 
— and shall argue that the proposition that substance is an ultimate 
category is presupposed by the belief that we can learn from ex- 
perience. I shall defend the view that if empirical knowledge is possible, 
or if such notions as thing, property, cause, order, law, or even process 
are to have the objective significance they do have in our interpretation 
of the world and are to play the role they do play in our knowledge of 
the world, then the category of substance is indispensable. I am not 
going to argue for the proposition that empirical knowledge is possible, 
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or that the notions we have just mentioned do have objective signifi- 
cance ; hence, I am not categorically supporting substance. I confess, 
however, a firm and unequivocal belief in empirical knowledge. It is for 
this reason that for me, as it should be for any believer in science, a 
discussion of substance is serious philosophic business. 

I shall introduce the problem of substance by considering the mean- 
ing and status of dispositional properties. I begin this way, not because 
I think that the acceptance or rejection of substance turns upon the 
analysis of dispositional properties, but because the issues raised by 
such properties lead directly to the problem of substance and thence to 
the relations between substance, causation, and natural law. 

To say that gold is fusible, that sugar is soluble, that arsenic is 
poisonous is to attribute to these things dispositional properties. When 
I say that this lump of sugar is soluble in coffee, I do not mean that it 
ever was put into coffee and dissolved or ever will be put into coffee 
and dissolve. Nor do I mean simply that if it was put into coffee, it 
did dissolve, or that if it shall be put into coffee, it will dissolve. I 
mean also that if it had been put into coffee, it would have dissolved. 
Similarly, when we say that arsenic is poisonous, an essential part of 
our meaning is that if certain conditions had been satisfied, it would 
have poisoned someone. 

Such properties must be distinguished from those which are not 
dispositional. Thus, when I say that a sense-datum is yellow, I am 
attributing to it a nondispositional property. When, however, I say 
that the case of my watch which is now in my pocket is yellow, I use 
‘‘yellow'' in a dispositional sense, meaning roughly that if anyone 
having normal vision had looked, or were to look, at the case in day- 
light, he would have had, or would have, a sensation of yellow. Of 
course someone might hold that my watch case is yellow also in a non- 
dispositional sense: that the physical object is yellow independently 
of conditions of illumination or the presence of a perceiver. I hardly 
need to point out that most of the properties we use in identifying 
physical objects and defining their kinds are dispositional. 

The notion of dispositional property leads to substance in the follow- 
ing way: When we assert, for example, that if this lump of sugar 
had been put into coffee, it would have dissolved, then we are asserting 
that the lump of sugar is “something which may be in various states, 
and may stand in various relations to other things at various times." 
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We are implying also that it ''might instead have been in a different 
state or stood in different relations to the same or different things at 
that time” ^ And this implies that the sugar has a nature which does 
not necessitate its being in just this state or in just these relations to 
these other things at this time, and that it would have been the same 
thing even if it had not been in these states or in these relations in 
which it now is. The lump of sugar is then a substance, and its specific 
nature as such is constituted, at least in part, by certain of its dis- 
positional properties. 

Disquieted by the fact that relatively permanent substance seems in 
this way presupposed by dispositional properties, some philosophers 
have endeavored to show that dispositional properties are not ultimate 
and, in this way, have hoped to remove at least one reason for taking 
substance as a metaphysical category. They have tried to do this by 
expressing in nondispositional and nonsubstantive terms everything 
that we can sensibly express by employing such terms. Success in this 
project requires that statements in terms of the alternative set of cate- 
gories be equivalent in the strictest intensional sense to the original 
statements. Such translatability is a necessary condition of the avoid- 
ance of dispositional properties and of substance, unless of course it 
can be shown that the very notion of dispositional property, or of 
substance, is infected with contradiction. 

In the present positivistic and antimetaphysical milieu of philosophic 
thought, many thinkers have pinned their faith on the notion of 
“process” as the category most promising of liberation from meta- 
physics. I use the word “faith,” because, though the recommendations 
of process are legion, closely reasoned expositions detailing precisely 
how a reconstruction in terms of it can be accomplished are astonish- 
ingly rare. C. D. Broad’s argument in his Examination of McTaggarfs 
Philosophy is one of the exceptions. In attempting to reduce substance 
to process, he does an excellent, though not entirely convincing, job 
until he comes to dispositional properties. There his attack takes the 
form of arguing that conditionals contrary to fact, which are expres- 
sions of dispositional properties, are nonsense in so far as they be con- 
strued to be about a singular subject and are sense only if they be 
construed to be about a class or kind, and that, when so construed, they 
are equivalent to functions expressible in the indicative mood.® 

Thus, if in expressing my belief that a particular vase is fragile I 
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say, “If this vase had been hit a sharp blow, it would have shattered,” 

I am speaking nonsense if the subject of my proposition is this vase. 
And if I am not speaking nonsense, then I mean that if at any time 
any substance of the same kind as this vase were hit a sharp blow, it 
would shatter. 

Though this language suggests that Broad is merely replacing a 
subjunctive conditional about an individual by one about a kind, and 
consequently that he has just shifted the problem from individuals to 
classes, I doubt that this is what he intends. Rather, I believe he means 
that the proposition about kinds is a functional law, which can be ex- 
pressed in the indicative. Then he would reinterpret our original 
proposition about “this vase” as an instance of the law. Accordingly, 
the original statement that this vase is fragile would then have as its 
analysis the conjunction of the general law about vases and the follow- 
ing two propositions about “this vase”: (1) If this vase ever was hit 
a sharp blow, it then shattered; and (2) If this vase ever shall be hit a 
sharp blow, it will then shatter. 

On this argument I would comment as follows : 

(1) Broad has not shown that it is nonsense to use a conditional 
contrary to fact about singular things. As far as I can gather from his 
discourse, his reason for rejecting such conditionals is this: If x had 
property at time t, then there is no sense in supposing that x did not 
have ij} at time t. He asks what sense can be given to it, and from his 
admitted inability to supply an answer, he concludes that it has no 
sense. At least part of his difficulty seems to be due to his failure to see 
that the proposition that the world is so determined as to leave open 
no physical possibility does not imply that physical possibility is mean- 
ingless. Take the proposition: “If Roosevelt had not died on April 12, 
1945, Truman would not have been President on April 12, 1945.” Let 
us grant that Truman's being President on April 12, 1945, was a 
physically determined resultant of the particular state of the world 
eons ago. None the less, his being President on April 12 was as con- 
tingent as the laws of nature and as the particular state of the world at 
any previous date. Hence, though his being President then may have 
been physically necessitated, it was not logically necessitated, and the 
denial of it is not meaningless. Only if every truth about a thing were 
part of its essence — i.e., only if the most rigid theory of internal rela- 
tions were true — would it be nonsense to contemplate Truman's not 
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being President on April 12, 1945. Though I can hardly believe that 
Broad could have held that if, as a sheer matter of fact or as a result of 
physical determination, a particular has a certain property, then the 
proposition that it does not have that property is meaningless, still I 
am at a loss for any other explanation of his position. Consequently, I 
must conclude that he has not successfully supported his denial of sense 
to conditionals contrary to fact about singulars, and, therefore, that he 
has not shown how to translate subjunctive conditionals expressive of 
dispositional properties into indicative equivalents not involving such 
properties. 

(2) The denial of sense to subjunctive conditionals about singulars 
makes a travesty of much of our use of functional laws. Their ap- 
plication both in practical and in theoretical contexts often involves 
judging what would have happened if something had happened, or 
predicting what would take place in the future if such and such alter- 
native were adopted. Moreover, even the functional laws themselves 
are for the most part idealizations never realized in fact. A good ex- 
ample is the law of inertia. 

And finally, as I shall argue later, even if dispositional properties 
could be dispensed with in favor of events and their laws, still the very 
notion of law involves the notion of substance. 

Before turning, however, to that matter, I want to mention one 
other attempt to avoid the consequences entailed by dispositional prop- 
erties ; namely. Professor Carnap's.'* Beginning with a “language" not 
having dispositional words, he would introduce them into that lan- 
guage, not by definition, which he admits is impossible, but by the 
device of “reduction sentences.” Such sentences state in terms of the 
initial language and the logic of material implication, sets of conditions 
under which the dispositional words may be used and other sets under 
which they should not be used. Suppose, for example, we want to 
introduce into our language the dispositional adjective-word “fragile.” 
We stipulate: (1) If is hit a sharp blow and shatters, then x is 
fragile; and (2) If x is dropped to the pavement and does not shatter, 
then X is not fragile. In this way we stipulate positive and negative 
conditions for the employment of the word “fragile.” Such reduction 
sentences do not tell us the meaning of the word but enumerate con- 
ditions of its applicability and of its inapplicability. Additional reduc- 
tion pairs enumerate further such conditions, with the result of a 
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progressive determination of the correct application of the word. But, 
as Carnap freely admits, the determination will always be partial. With 
respect to the kinds of circumstance not enumerated, the expression **x 
is fragile” would, Carnap says, have ‘‘no meaning.” This is sufficient to 
show that reduction sentences do not provide a definition. 

On this mechanism of Carnap’s I would remark as follows : 

(1) Since the determination is always partial, the meaning of the 
dispositional adjective-word has not been introduced into his language. 
This would be true even if we could specify all the test conditions, 
positive and negative, of the application of the word, because such an 
exhaustive enumeration would be nothing but a formal material equiv- 
alence — not an identity — between the disjunctive enumeration of the 
positive conditions and the truth of the function, is fragile, and a 
similar equivalence for the falsity of the function, x is fragile. Let us 
consider another example. Even though it were possible for a physi- 
ological psychologist to state an exhaustive set of conditions under 
which a human being may be said to be conscious, and an exhaustive 
set of conditions under which a human being may be said to be not 
conscious, still these sets would miss entirely the meaning of conscious- 
ness. Or, a corresponding statement of all the physical or physiological 
conditions under which one will have a sensation of red would not give 
the sensory content of the experienced red. However important such 
“behavioristic definitions” may be, we must not fail to recognize that 
they are not definitions in the usual sense — in the sense in which tnu 
definiendum may always be replaced by the definiens without any 
change in meaning. Carnap has not then shown us how to introduce 
into a nondispositional-word language the meaning of a dispositional 
word. All that his device of reduction sentences does is to determine 
to some degree the conditions of the correct application of such a 
word. 

At least one reason why Carnap did not attempt to define dis- 
positional property adjectives is that certain paradoxical consequences 
result from the use of the notions of the logic of material implica- 
tion. These consequences follow principally from the fact that false 
propositions materially imply all propositions, and that functions may 
be vacuously true. An example of such a paradox is this : If we define 
''x is soluble in water” as “Whenever x is placed in water, x dissolves,” 
we are driven to affirm of anything which never has been and never will 
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be placed in water, that it is soluble in water, regardless of what it is 
made of. 

Though I do not have a formal proof, I doubt that dispositional 
properties can be defined, or conditionals contrary to fact can be ex- 
pressed, solely in terms of nondispositional terms and the concepts of 
material logic. I doubt it, not just because no one has successfully 
done it, but because formal implication and equivalence, being exten- 
sional functions, hold between many properties not only physically 
unconnected but totally independent in meaning, and also because 
propositions asserting them may be vacuously true. 

I might add in passing that since the relation between the facts ex- 
pressed by the antecedent and by the consequent of the expression of 
a dispositional property is not a relation belonging to logic, such a 
property cannot be defined in terms of the relations of a strict or inten- 
sional logic. 

It is interesting to note that all attempts, or at least all attempts with 
which I am acquainted, to get rid of dispositional properties, either by 
reduction or by translation, possess one or both of two characteristics : 
(1) the exclusive use of a material logic, and (2) the exclusion of the 
notion of causation in any sense stronger than that of a mere constant 
conjunction in experience — i.e., in any sense not expressible in terms 
of a formal implication or equivalence. 

Although I believe that dispositional properties involve connections 
not expressible by indicative conditionals of the “if . . . then** form, 
I do not object to expressing certain implications of propositions in- 
volving such properties by sentences of that form, provided we care- 
fully distinguish between (1) the logical relation holding from the 
antecedent to the consequent proposition, and (2) the relation between 
the states of affairs expressed by these propositions. This latter rela- 
tion is, as we have said, the one involved in dispositional properties ; 
and, not belonging to logic, it cannot be expressed exclusively in terms 
of the notions belonging to logic. 

I fully agree with the familiar view that this relation is causal,^ 
provided the causal relation be synthetic and yet genuinely connective. 
I shall argue later that causation in Hume's sense is inadequate to 
ground empirical inference. I shall argue also that the synthetic con- 
nectedness required of causation presupposes substance, and that, con- 
sequently, causal law too involves substance. If this is right, no resolu- 
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tion of physical things, or even of minds, into processes or series of 
events exemplifying natural law could remove the need for substance. 
It would merely displace the locus of substance from things or minds 
to events and the relations between them. 

I turn now to the relation between substance and law. The close 
relation between substance and causal law has been suggested by the 
fact that the conditional propositions expressive of dispositional prop- 
erties are often stated in causal terms. I shall begin my discussion of 
this relationship by calling to mind Leibniz’s view that the successive 
states of a substance form causal series, or, as some say today, form 
series which obey the laws of physics, and that the identity of a sub- 
stance involves '‘the persistence of the same law of the series.” Leibniz 
went so far as to say, "That there should be a persistent law, in- 
volving the future states of that which we conceive as the same, is 
just what I assert to constitute it the same substance.” Thus he came 
close to identifying substance with law, but he did not make the identi- 
fication. Russell, however, in discussing Leibniz’s notion of substance, 
suggests "how easily Leibniz could have got rid . . . of the appeal to 
subject and predicate, and have substituted the unity of the law or 
series for that of the logical subject.” ® Such an identification seems 
to be what many recent philosophers have aimed at. Perhaps they have 
overlooked the fact that such an identification would drop out of causal 
series the connectedness between its terms, which makes it causal rather 
than coincidental. 

But just what is meant by the unity of a law? In what does it con- 
sist? Do all laws have unity, or only some? What is the mark of its 
presence? I suspect that the use of such language without elucidation 
is a positivistic trick of smuggling in in disguise what is being denied. 
Such talk about unity seems to be either a concealed acceptance of sub- 
stance or an attempt to introduce a generality or genuine connected- 
ness not given in experience, without however admitting the in- 
adequacy of strict empiricism to validate either conception. I think 
Hume was right in denying that we find in sensory experiences of 
allegedly causal transactions anything but conjunctions or successions. 
In them we find no necessary connection between cause and effect, no 
generality, and no objective unity. Repetition given in experience is 
essentially different from generality or universality. In empirical con- 
junctions we discover no constancy or generality which is other than 
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that expressible by an enumeration of singular propositions. If there is 
any unity or generality expressed by a universal proposition, then that 
which makes such a proposition true transcends sensory experience. 
To supply this nonsensory element is one of the functions of substance, 
which therefore is a hypothesis explanatory of whatever repetition we 
do get in experience. Thus, the powers of Locke’s substances or the 
activities of Leibniz’s, or the “secret connexions” of Hume grounded 
the unity intrinsic to law and the constancy intrinsic to causal action. 
They were the stable generating agencies of those empirical series 
which may be expressed as laws.*^ 

Russell has expressed one of his most widely known theses as fol- 
lows: the “ground for assuming substances ... is purely and solely 
logical. What Science deals with are states of substances, and it is 
these only that can be given in experience. They are assumed to be 
states of substances, because they are held to be of the logical nature 
of predicates, and thus to demand subjects of which they may be pred- 
icated. The whole doctrine depends, throughout, upon this purely 
logical tenet.” ® I do not wish to deny that this cherished doctrine of 
his has truth in it, or that it is an acute historical observation. None 
the less the metaphysical function of substance has not been simply 
that of a subject of predication. It has been, rather, also to provide the 
connection presupposed by the stable compresence of qualities and, 
let it be emphasized, of dispositional properties. It has been also, as 
we have already explained, to connect the successive states of a series 
exemplifying a law. 

The unity presupposed by the stable compresence of qualities may 
be approached by reflecting upon Mill’s definition of matter as a per- 
manent possibility of sensation,® Thus, to say that my desk is material 
is tantamount to saying that it is a permanent possibility or, for ex- 
ample, visual and tactual sensations. It does not imply that it now mani- 
fests any such qualities as brown or hard but simply that under certain 
specifiable circumstances such qualities would be manifested. Thus, 
according to Mill, when I say that my desk is brown, I mean only that 
if certain standard conditions of illumination are fulfilled, then, if a 
perceiver looks in the proper direction, he will get a sensation of brown 
Similar definitions would hold for other qualities or properties of the 
material desk : for its rectangular shape, hardness, and weight, for its 
being combustible, destructible, etc. Hence, if Mill is right, a material 
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thing is a set of compresent possibilities of several different kinds and 
related to one another in complicated manners. 

Mill’s choice of the word possibility*' is obviously misleading, how- 
ever revealing it may be of his positivism. He meant more than logical 
possibility, for by a physical object he meant more than a permanent 
logical possibility, since anything less than a sheer contradiction would 
satisfy that description. Also he assigns to them a relatively fixed 
spatial location: '‘When we change our place we do not carry away 
with us the Permanent Possibilities of Sensation : they remain until 
we return.** In view of the function of these possibilities, they seem 
to differ little from dispositional properties or from the "powers** 
of Locke. To assert that nonactualized possibilities keep together, re- 
main at a place, and will be manifested when certain conditions are 
satisfied is hardly less than to assert the presence of a permanent sub- 
stance with its powers. Mill avoided substance only in name. 

I would make similar criticisms of such treatments of physical things 
as Russell’s construction of them out of sensibilia. His constructions 
are simply formulations of certain orders of data, or possible data, 
totally devoid however of any provision for the stability of those orders 
or for the laws governing changes in them. The conception of an object 
as a many-dimensional continuum of radii, each composed of a con- 
tinuous order of sensibilia, utterly fails its metaphysical function be- 
cause it provides neither a ground for, nor an explanation of, the 
formal unity and order so fancifully portrayed. As a logical analysis, 
it is worthy of the genius of Russell ; but as metaphysics, it makes no- 
body the wiser. 

Though I know that the word "power*’ is vague and figurative, and 
is abhorred by many, still I think it is useful in making explicit some of 
the problems involved in a metaphysical foundation of empirical in- 
ference. Accordingly, I shall state in more detail my conception of 
power, of its function, and of its relation to properties. 

When I say that a substance has the dispositional property of, for 
example, fragility, part of what I mean is that it now satisfies some but 
not all of the necessary conditions of being shattered. Amongst these 
conditions may be certain qualities or relations. Part also of what I 
mean is that it provides the connection or synthesis in virtue of which 
(1) the necessary conditions it now satisfies and (2) the other neces- 
sary conditions are combined and together form a sufficient condition 
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of being shattered. That is, the substance synthesizes conditions into 
a sufficient condition. This capacity to synthesize is the essence of 
power. To say that something has a certain power is to say not only 
that it has certain characters which, when supplemented by others, 
constitute a sufficient condition of the specified result, but also that it 
has the capacity to synthesize these conditions and thereupon generate 
the result, e.g., the shattering. To have a power is to have a power to 
do something, or to act in a certain way, when certain stimuli or in- 
fluences are given. 

I want to emphasize that, though having a certain power does in- 
volve certain necessary conditions, poiver itself is not a set of con- 
ditions in the same sense but is of a different order from that of the 
conditions or of the consequent manifestation. It is not a set of quali- 
ties or relations, but is that which makes qualities and relations rele- 
vant to other qualities or relations. Hence, to expect to have enume- 
rated a set of qualities or relations in answer to the question as to what 
a power is, is simply to expect the wrong kind of answer. Such a set of 
qualities or relations would miss entirely the power. 

I suspect that power is indefinable; but this does not entail that 
nothing of importance or enlightening can be said about it, or that it 
cannot be significantly related to other ideas and thereby clarified by 
them and they by it. It is just this sort of thing I have been trying to 
do and want to continue to do now by suggesting the hypothesis that 
causal action is the synthetic-creative activity of substance and finds its 
locus in substance. Thus, when I say that something is fragile, I mean, 
in part, that it right now has a nature which contains part of the cause 
of shattering. The addition of the other necessary parts of the cause 
then realizes the cause of the shattering, which is the effect. In a case 
of causal action, the substance accordingly docs three things : ( 1 ) It 
supplies part of the cause; (2) It synthesizes this part with the other 
parts coming from outside it; and (3) It generates the ‘'shattered- 
vase” situation called the effect. 

In extending this elucidation by interrelation, I wish now to relate 
the notion of physical object to the conception of substance which we 
have just put forward. It is common practice to explain regular or 
orderly behavior by supposing the existence of objects possessing cer- 
tain properties ; and, conversely, we refuse to allow that a thing is a 
physical object unless its behavior conforms to rules, i.e., unless certain 
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conditional propositions are true of it. An object must have the poten- 
tiality of manifesting or causing qualities in conformity with rules, 
qualities which do not now characterize it or which are not now exem- 
plified, or even which it never has displayed and never will display. 

Further, these rules or laws in accordance with which a thing be- 
haves are, as far as experience reveals them to us, synthetic. The tie or 
connection between the events described by the antecedent and conse- 
quent of the law is not given in our experience of those events, and, as 
Hume also taught us, it is not given in any sensory experience. Now, 
either there is such a connection, or there is not. If there is not, then 
regular behavior is a matter of sheer chance, is inexplicable, and is not 
a valid indication of physical objects or of anything more than the 
given data themselves. If however there is such a connection, it must 
be granted a genuine status in the world. It is given that status by a 
hypothesis we already have at hand ; namely, the hypothesis of sub- 
stance with its synthetic-generative powers. Let me repeat: If the 
Humean analysis of sensory experience is correct, our senses are blind 
to genuine connections ; and, again, if it is right, the ground of any 
stable orderliness sense-data have cannot be immanent in them but 
must be something transcending them. It must be, if we may use 
Hume’s words, the '^secret connexions” which bind events together. 
Our hypothesis is that this ground is substance. 

Now, if law is general not only for a simultaneous cross-section of 
the world, but also through time, and so is stable, then the connective 
or synthetic function of substance, and therefore substance itself, must 
have a corresponding permanence. The significance of the permanence 
of substance is therefore not alone that of the existence of things 
through a duration but that of the stability of natural law. The analysis 
of this permanence and of the relation of substance to time is indeed 
fraught with problems quite as difficult and elusive as those involved 
in the notion of power. Though I do not pretend to know how to set- 
tle them, still I believe that their existence is not an objection peculiar 
to the category of substance. I believe this, because these difficulties 
will beset any hypothesis designed to account for the stability of law. 
For example, if a law is to be stable through time, it must transcend 
time. If it does not, we shall be threatened with difficulties similar to 
the one Descartes sought to solve by making God a conserving cause. 
And if law is to transcend time, substance or any other ontological 
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ground we assign to law must do so too. To explain how this tran- 
scendence is to be conceived — whether, for example, by making time 
immanent in substance or dependent upon it in some other way — is, 
fortunately, beyond the scope of my topic. Now we must forsake these 
speculations for more down-to-earth considerations. 

I have asserted that any evidence that the data of experience occur 
according to stable law or in an orderly manner is evidence of the ex- 
istence of substance as a ground of that law or order. I fear that this 
proposition will be taken by many as anything but self-evident. It will 
be alleged that all possible data of experience are orderly and cannot 
fail to be orderly ; and hence that, unless every possible experience is 
evidence of substance, no experience is. A favorite resource in support 
of this position is the truth that any given finite set of elements having 
certain quantitatively assignable dimensions can be shown to be an 
instance of an order, and that that order can be formulated in an equa- 
tion. That is, a law can be derived which assigns to each element a 
specific place in an ordered whole. From this it is concluded that the 
demand for order cannot fail to be met, and, consequently, no onto- 
logical ground for order is needed. Now, I admit this mathematical 
premise ; but I deny that the conclusion alleged to follow from it does 
follow from it. All that follows is that ad hoc orders into which the 
given data will fit can always be formulated. This however is not suffi- 
cient to scientific inference. No one today will deny that, to be accept- 
able to science, an empirical law or generalization must be fruitful in 
prediction. This means that the law or generalization must order not 
only the elements whose dimensional values have been used as data in 
formulating it, but also other elements of the same class whose dimen- 
sional values were not included in the data. It is no answer to say that 
an ad hoc law can be continually corrected as more and more instances 
are observed, because such a corrected law is, at every stage of the 
process, an ad hoc affair, which is descriptive of the data upon which it 
is based, but which is not a sufficient ground of probable success in 
predicting further data. 

Let me give an example. Suppose that, at a given time in the history 
of an honest or perfect roulette wheel, the winning numbers in order 
of their selection be given. Then it is possible to formulate a law or 
function, such that the dependent variable will be the selected number, 
and the independent variable will indicate the ordinal position of the 
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selected number. Now this function or law is of the kind I have called 
ad hoc because, though it holds of the data used in discovering it, it 
will not enable us to predict any future selection with a higher proba- 
bility than that of any other selection of the same form. This means 
simply that we cannot learn from experience how to win at honest 
roulette. On the other hand, the hypothesis that we can learn to win at 
roulette entails that the wheel is not honest but has some constant bias 
in favor of some numbers as against other numbers. In that case, a law 
is derivable from past selections, which will make prediction, or win- 
ning, probable. 

In general then we can say this : Anyone who believes he can learn 
from experience not just what experience has in fact already pre- 
sented to him but what it will present to him presupposes not only 
( 1 ) that certain orders exemplified by past events will be exemplified 
by those of the future as well, but also (2) that, in spite of the number 
of such orders fitting events up to any specified date, the data pre- 
sented up to then render it probable that a certain finite set of those al- 
ternative orders contains the stable order which will not be invalidated 
by future events, and (3) that additional data will confirm some and 
invalidate others of the remaining alternatives. An accurate statement 
of these formal requirements is beyond the scope of this paper. What 
I am insisting is that the validity of empirical knowledge presupposes 
the truth of such formal requirements, which, in turn, have ontological 
presuppositions reaching beyond the data of experience. That is to say, 
in order that there may be genuinely prognostic laws, there must be 
some objective matrix which transcends the data of experience and 
which will be the ground not only of the truth, but of the very signifi- 
cance, of scientific laws and generalizations. The hypothesis of sub- 
stance is designed to provide just such a matrix and ground. 

Obviously, an analogous argument can be framed in terms of causa- 
tion, which concludes that causation, as Hume defined it, is inadequate 
to the validation of empirical inference. Hume himself frankly recog- 
nized this; and, since it has been pointed out time and again ever 
since, it should not be necessary for us to discuss it anew. None the 
less, because it is still a commonplace to accept the Humean analysis 
and yet not to profess its skeptical conclusions, I shall repeat briefly, 
in causal terms, the preceding argument for an ontological ground for 
knowledge. 
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We must distinguish, as Hume at times did distinguish, the kind of 
evidence we have for the proposition that changes of kinds A and B 
are causally related from what we mean by their being so related. As 
I have said, I think Hume was right in holding that the only evidence 
presented in sense experience is particular instances of the conjunction 
of A’s and B’s. From these instances we generalize to the universal, 
"'All A's are followed by B’s,’' which is, on Hume's definition, just 
another way of saying that A's cause B's. Now generalizing is a valid 
mode of inference only on the credentials of a theory of the generation 
of events — of a theory implying that the occurrence of any change A 
involves a change B in virtue of ontological conditions such as we set 
forth earlier in discussing powers, and which we found to be essential 
to causal action. Hence, rather than causation being constant conjunc- 
tion, it is that which explains constant conjunction and justifies extra- 
polation from some instances of conjunction to further instances. 

We might well pause a moment in the presence of the fallacy of con- 
fusing the evidence with that of which it is evidence. This confusion 
has been technically refined, elevated to the status of a principle and 
precept, and, in this exalted role, it has been a favorite weapon of the 
antimetaphysicians. Bared of its technical dress, it is revealed as a 
trick deriving whatever philosophic power it may have from implicit 
assumptions. Its structure is essentially this: We have a class A of 
data, which are taken as evidence of B, and which would, accordingly, 
be explained by the hypothesis of B. Then we define, or to use more 
fashionable, albeit less perspicuous, langauge, we construct B out of 
the data of A ; and so we have B as well as A, apparently without in- 
voking any metaphysical dispensations. In justice to Russell I should 
say that he has never been quite taken in by this trick he so ingeniously 
perfected, but has always recognized that its philosophic employment 
has presuppositions transcending the given data — e.g., continuity, and 
irrelevance of space and time to laws, assumptions which reinstate the 
metaphysical problem. We might observe too that Hume himself was 
less guilty of this type of reasoning than many of his followers. Let us 
not forget that Hume did not deny, but actually affirmed, the existence 
of "secret” causes and of "secret connexions.” What he denied was 
that experience teaches us anything more than "how one event con- 
stantly follows another.” 

In regard to the definition of causation as constant conjunction, I 
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want to make one further point ; namely, even if the ‘^constancy” of 
any experienced conjunction were not infinitely less than that asserted 
by a universal proposition — even if the known constancy were uni- 
versal — still by itself it would have the status of a coincidence. It would 
be unexplained, would itself have no explanatory value, and would be 
no more a part of science than a statement of the number of grains of 
sand on the seashore. Universal propositions are significant for scien- 
tific knowledge only on the assumption that their truth is grounded in 
some sort of connectedness which explains the correlations they ex- 
press. Perhaps we can put the point this way : The significance of the 
“general term” of an order is not simply that every particular term is 
an instance of it, but also that it expresses the principle of the order, 
which principle is ontologically prior to its specification in instances. 
Hence, our generalizing from particular terms to the “general term'^ 
is justified only on the premise that the data are so connected and gen- 
erated that the “general term’' is a de jure, not just a de facto, repre- 
sentative of all instances of their kind. If this premise is false, general 
propositions reduce to statements of accidents, staggering perhaps to 
our imaginations but still accidents. But in order that it may not be 
false, some such hypothesis as that of substance must be true. 

A distinguished philosopher has recently said : “Nothing in experi- 
ence or in events experienced either requires, or justifies, or would be 
illuminated by the hypothesis that causation is really some other sort 
of relation than that of regular correlation.” jg indeed true that 
nothing actually in experience or in events actually experienced re- 
quires anything more than regular correlation; in fact, I should go 
further and say that they themselves require nothing, not even regular 
correlation. Nor do they justify as brute data of sense any theory of 
causation at all. So far as I can see, nothing requires any justification 
for its sheer existence, unless it be a moral justification. But this does 
not imply that nothing needs justification. What does need justification 
is our belief that one happening is a cause of another in such a way that 
one of them is a reliable sign of the other. But this reliability does not 
follow from the theory that causation is nothing but constant conjunc- 
tion. Not only that, but the Humean definition is not a theory of caus- 
ation at all ; nothing follows from it ; it is, rather, a denial of the possi- 
bility of a theory explanatory of sequences of events. Unless we be- 
lieve that there is something more to causation than constant conjunc- 
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tion, we might as well discontinue counseling the employment of the 
methods of science in the quest for knowledge. 

Now I know that, influenced as we are by the great empirical tradi- 
tion of modern philosophy and sensitive to the vigorous positivism 
and naturalism of today, few of us feel comfortable or at ease discuss- 
ing, let alone defending, substance or powers or synthetic connections. 
I agree with these tendencies of thought in believing that it is healthy 
and just that every belief involving anything transcending experience 
should be viewed with suspicion and should be subjected to tests not 
only of truth but of meaningfulness as well. In this spirit, let us ask 
concerning the assumption of substance or power or connection, which 
can be neither confirmed nor invalidated by experience, just what cog- 
nitive meaning it has. Also, since every possible sequence of experi- 
ence is consistent with it, what difference can its truth or falsity make ? 

In answering these questions, I want first to admit that the truth or 
falsity of such an assumption can make no experientially discernible 
difference ; and that, therefore, any difference it makes cannot be found 
in the data of experience. But from this it does not follow that no prop- 
ositions about experience would be true in one case but not in the other. 
Let us refer back to our distinction between order and stable order. 
No set of events can be inconsistent with the proposition that they 
exemplify a stable order, or with the proposition that they do not. 
Hence, at any given moment of history, the events of the past cannot 
be, by themselves, evidence for or against the proposition that they ex- 
emplify a reliable order holding in the class consisting of them and of 
future events. For all we know, the regularities recorded in history and 
used as the data of science may be purely accidental runs of events. 
At any specified date in history the empirical situation will be the same. 
But at any such date there are presumably events to follow, and the 
question then posed is this : Are these past data evidence of what will 
occur in the future? Though the answer will not be available, the ques- 
tion does have sense because we know an important and significant 
implication of each of the two possible answers; namely, (1) If past 
data are evidence of future ones, then scientific inference is valid ; and 
(2) If past data are not evidence of future ones, then science is noth- 
ing but a blind illusioned faith, and any success it has is not its success 
but its luck. Accordingly, the difference transcendent connections or 
substance can make is the difference between the reliability and the 
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unreliability of inference. This, I insist, is a meaningful difference. To 
say that events of the past are reliable signs of events in the future is to 
say something about those events. The difference might be compared to 
that between going up a blind road and proceeding to the destination. 
At no time before completion of the journey can we be sure that the 
highway is not a dead-end street ; none the less the rationale of our 
continuing lies in the probability that not all roads are blind alleys. All 
of our practical activities, and all of pure science, presuppose that this 
is the case. This assumption, then, is the epistemological cash value of 
such a category as substance. 

I realize that at every stage in my argument I have passed over 
problems inextricably involved in the problem of substance. For ex- 
ample, what is the relation between different substances? Can sub- 
stances be parts of other substances? If so, are the properties of the 
whole derivative from those of the parts, or vice versa ? Answers to 
these questions might have an important bearing on the nature of his- 
torical and social science. Nor have I said anything about the relation 
between those quasi-substances called events and the substance pre- 
supposed by an ordered series of events. These issues are part and 
parcel of two basic metaphysical problems raised by our thesis that 
substance is the metaphysical ground of law ; namely, the qualitative 
and the quantitative problems of monism and pluralism. Into these 
questions I shall not go, except to say, in regard to the qualitative prob- 
lem, that any theory ascribing to substance an inert or purely passive 
nature is inadequate to the synthesizing and causal role it plays and 
belies the dynamic aspects of existence. In regard to the quantitative 
problem, I want to say that in so far as there is law or unity in the 
world, there must be substance as pervasive as is the law or unity 
itself. The history of metaphysics may be read as the attempt of phi- 
losophers to steer a middle course between extreme pluralism, which 
would destroy knowledge by disintegration, and extreme monism, 
which would destroy it by making nonsense of all the distinctions at- 
tested by experience and presupposed by the very possibility of empir- 
ical knowledge. We can keep off the rocks of pluralism only by chart- 
ing a course in terms of ontological connections, and off those of mon- 
ism only by construing those connections as synthetic, 

I have argued that the category of substance is required by any 
hypothesis providing for these ontological synthetic connections, and 
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that therefore it is presupposed by the validity of empirical inference. 
As an ultimate category substance has the virtue of interrelating such 
basic notions as thing, property, causality, and law. As for its tran- 
scending experience, I would put the case this way : If we believe that 
we can learn from experience, then we have to admit that some onto- 
logical ground transcends the data of experience. 
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O UR MATHEMATICAL conceptions were formed as the re- 
I suit of a long social and intellectual process, whose roots He 
hidden in the distant past. The beginnings may be traced back 
to the Neolithic period, when men changed from food gatherers to 
food producers, and the foundation was laid for agriculture, domes- 
tication of cattle, and eventually for the processing of metals. The 
remnants of Stone Age crafts, products of carpentry, weaving, bas- 
ketry, and pottery, show how they may have stimulated the develop- 
ment of geometrical conceptions. Primitive counting, first simply in 
the form ‘‘One, two, many,'' gradually led to a more precise way of de- 
noting numbers from one to ten and, later, larger numbers. There was 
a considerable Stone Age trade, which also stimulated the art of count- 
ing. Study of African or American Indian languages shows systems 
of numeration, often on a decimal scale, or on a scale of five, twelve, 
or twenty ; here and there appear simple fractions.^ This led to the 
abstract notion of number and form ; when in Sumer and Egypt the 
first written documents appear, they reveal already some mastery of 
simple arithmetical rules. Such rules are realized when four appears 

The author wishes to acknowledge his indebtedness to W. T. Parry for his 
valuable criticisms. 
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as two plus two, nineteen as twenty minus one, twenty as two times 
ten. Languages still show these relationships in their way of expressing 
the cardinal numbers. Patterns appeared in clothes, baskets, and rugs ; 
ropes were stretched, wound and knotted; and some regular figures 
appeared as protective symbols in magical rites. 

This process was accelerated in the next period of cultural develop- 
ment, that of the early civilizations of the Orient — Egypt, India, 
Babylonia, and China. Here mathematics appeared already as a science, 
but first and foremost as a practical, even empirical, science, indis- 
pensable for agriculture, land measurement, taxation, engineering, 
and warfare. The truth of the arithmetical and geometrical proposi- 
tions and theorems was constantly tested in the dealings of man with 
nature and his own social structure. 

This empirical-practical stage of mathematics was supplemented 
almost from its beginnings by a definite opposite trend, a trend toward 
abstraction. The creation of the concepts of number and figure them- 
selves was such a deed of abstraction, which must probably be associ- 
ated with a relatively high level of neolithic life. But as soon as these 
concepts are created they show a life of their own. Addition, subtrac- 
tion, multiplication begin to be understood as abstract operations, first 
performed on objects, but later also on the symbols themselves. It was 
discovered that by addition the system of numbers can be extended 
indefinitely, and we can get a glimpse of the impression this must have 
made from the eagerness displayed by primitive agricultural peoples in 
playing with very large numbers. This is important for understanding 
how generalized mathematical conceptions can be created in the social 
process itself, because direct experience does not lead to a definite 
notion of any numbers but the small ones. The concepts of line, plane, 
and circle also began to assume a life of their own. 

The early history of mathematics therefore bears out what John 
Stuart Mill observed a hundred years ago, that the original premises of 
this science 

from which the remaining truths are deduced are, notwithstanding all 
appearances to the contrary, results of observation and experience, — 
founded, in short, on the evidence of the senses.^ 

We now know that Mill's conception of these original premises was 
oversimplified, that there is more to the axioms of arithmetic and 
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geometry than he believed. But it is true that mathematics as a science 
developed by the building of abstract concepts from empirical mate- 
rial, and then by letting these concepts live their own life. The general 
developed from the particular, the method from the example. This 
growth of an abstract science did not lead from objective facts to 
imaginative facts, but from direct empirical truth to truth on a higher 
level of generality. Where originally sets of small extent such as fin- 
gers were counted, now herds or armies could be enumerated. Addi- 
tion, subtraction, and the beginnings of multiplication were extended 
from small numbers to larger ones. With the discovery that all num- 
bers could be written in the framework of a system (usually the deci- 
mal system), that is, in the form + ' * • cin-ib an 

(ao, ,,,, On less than b, b usually = 10), already an important 
arithmetical law was found — though, of course, not in this explicit 
form. In this interplay of induction and deduction, mathematics 
at its very birth showed already some of the aspects of a real 
science. 

E, T. Bell remarks that the modern intuitionists, who accept the 
formation of the unending sequence of natural numbers as “original 
intuition,** may have an unassailable starting point for an abstract con- 
struction of mathematics but their position is definitely unhistorical. 
Indeed, factually that intuition “is anything but universal among 
primitives who, presumably, are human beings.** ® The conception of 
the natural numbers was the result of a process of generalization ap- 
plied in millennia of human practice to empirical data, a process con- 
stantly tested in the light of new experience. This experience widened 
with the coming of the oriental irrigation societies, but the process of 
abstraction also continued at increasing pace. 

With the growth of ancient oriental civilization another develop- 
ment set in, which made mathematics divorce itself considerably more 
from the world of direct experience. This was the teaching of mathe- 
matics in the schools of scribes, in the temples and administration 
buildings of Memphis, Babylon, and other oriental centers. 

The schooling of new administrators led to the formation of abstract 
problems for the sake of training, and this already began to assume the 
form of a cultivation of mathematics for its own sake. It led to a new 
abstract approach to problems concerning number and space, in which 
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algorisms, theorems, and theories emerged. Babylonians of the second 
millennium b.c. knew the numerical relations between the sides of a 
rectangular triangle which we know as Pythagoras’ theorem, and 
solved quadratic and some cubic and biquadratic equations. Some of 
this more complicated, mostly numerical and algebraic work can be 
explained by the demands of astronomy, but there clearly existed a 
cultivation of mathematics for its own sake. Mathematical relation- 
ships, which were found and studied independently of their direct ap- 
plicability, were the result of the intrinsic logic and creative power of 
mathematics itself. The relation of this oriental mathematics with prac- 
tice always remained pretty obvious, and the logical structure was still 
poorly developed. Yet, the testing of the numerical solution of a 
higher degree equation is no longer found in its application to taxa- 
tion, geodesy, or even astronomy, but in the mathematical structure of 
the equation itself. This development, thus started, came to full frui- 
tion in Greek mathematics. 

An instructive example of the manner in which new mathematical 
concepts grow out of the logic of the symbolism itself, and yet at the 
same time continue to express relations in the objective world, is the 
introduction of the zero. The Babylonians used a sexagesimal system 
of numeration (which facilitates fractional computation) superim- 
posed on a decimal system (carrying in its base 10 the constant re- 
minder that the number concept crystallized in the trading practice of 
finger counting). This sexagesimal system was expressed in a place- 
value system, itself a great discovery in mathematical formalism. The 
use of a special symbol for zero came as a necessary complementation 
of the place-value system, to bring out the difference between the nota- 
tion for numbers such as 2X 60^ + 5 and 2 X 60 + 5. Here the devel- 
opment of mathematical symbolism itself led not only to an extension 
of the number system, but also to the introduction of the symbol zero 
into mathematical reasoning. The history of this symbol, especially in 
Indian mathematics, connects it with the conception of the void, which 
also plays a role in Aristotelian physics."* Not only being but also non- 
being became the subject of mathematical operation, an early prepara- 
tion to the mathematics of becoming, the mathematics of change. And 
again: this introduction of the zero did not mean that mathematics 
grew into idle speculation. It only simplified its dealing with objects 
characterized by natural numbers as well as fractions. 
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With the Ionian merchant class of the sixth century B.c. began the 
development of the logical structure of mathematics. This was one 
aspect of Ionian rationalism as a whole, which grew in an atmosphere 
of trade activities not too much hampered by oriental despotism. We 
know very little about the growth of this new approach to mathematics^ 
though it is fairly certain that some of its discoveries — the irrational 
and the paradoxes of the infinite — developed as part of the ideological 
struggles between aristicracy and democracy in Greece’s Golden Age. 
The logical structure of mathematics, the possibility of an axiomatic 
foundation of this science, was clearly revealed. The further elabora- 
tion of these foundations took place, first on the Greek mainland in the 
school of Plato, and afterwards mainly by professional scientists at 
the court of the Ptolemies in Egypt, and some other Hellenistic mon- 
archs. The whole creative period of “Greek” mathematics lasted only 
a few centuries and took place in a highly exceptional social setting, 
the study of which still awaits careful analysis. The period began with 
the first appearance of a democracy in history — but a democracy co- 
existent with slavery — and witnessed the growth of a slave-owning 
aristocracy, of which Plato was a representative, that struggled with 
the remnants of democracy ; it found its end in the early centuries of 
Hellenism, when Greece and Orient met under Greek hegemony. When 
with the Roman Empire slavery grew in importance and became more 
and more the basis of society, and Greece as well as Orient sank into 
colonial status, the ruling classes lapsed back into an easy mediocrity 
in which originality could not survive. 

In the typical form of “Greek” mathematics, the immediate contact 
with practice was abandoned. The men who created this mathematics 
were indeed remote from trade and manual labor, and had been taught 
to despise it. They could devote full time to creative work of an ab- 
stract nature. In Euclid’s “Elements” mathematics was placed in a 
rigorous deductive scheme. The theorems were derived from a small 
set of axioms. No questions were asked concerning the origin of the 
axioms, and no answers given. Though the choice of axioms and pos- 
tulates as well as the language in which they are expressed still indi- 
cates their relation with the objective world, the theorems are demon- 
strated by reducing them to the axioms and postulates. All attempts 
at testing the truth of the theorems with experience are missing, 
though the significant fact remains that many of Euclid’s theorems 
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can be tested on material figures and be found correct within the lim- 
its of observation. There are, for instance, only five different regular 
polyhedra, as experiments with cardboard or plaster models and re- 
search on crystals amply prove. However, there are in Euclid mathe- 
matical concepts which can no longer be subjected to experiment, and 
it is here that the advance of mathematical reasoning beyond immedi- 
ate experience becomes most apparent. The test between the commen- 
surability and incommensurability of line segments lies in reason, not 
in experiment ; and though we still can show by actual testing that the 
volume of the pyramid is one-third that of a prism with equal base 
and equal height, the proof of it needs the exhaustion method, that is, 
the framing of the pyramid in such a large number of small prisms 
that we better figure the proof out by reasoning alone. The reasoning 
itself has created its own laws ; the test of truth in mathematics has 
now become the absence of contradictions. A theorem is true when it 
can be gradually reduced, by certain accepted logical operations, to a 
set of axioms, the truth of which is simply postulated. Modern mathe- 
matics has accepted this criterion of truth without reservation : the test 
of the truth of a mathematical theory is the absence of logical contra- 
dictions. In modern times the tests have moved from geometry to 
arithmetic, from arithmetic to logic. The different theories of the pres- 
ent time concerning the foundation of these fields all deal with methods 
to test possible contradictions in a mathematical system, or better, con- 
tradictions and loopholes (consistency and completeness). The ques- 
tion of testing the truth of mathematics as an image of the objective 
world becomes a remote one when such an approach prevails; many 
“pure” mathematicians are not even greatly interested. 

Modern mathematics is the product of the rise of capitalism. The 
commercial towns of the later European Middle Ages were ruled by 
a politically conscious merchant class, which gradually emancipated 
itself from petty feudal lords and established its own commercial em- 
pire. The great difference between these merchants and the lonians of 
two millennia before was the absence of slavery. Slavery in the long 
run frustrates technological improvement and, with it, stifles scientific 
originality. The merchant class of the later Middle Ages had no such 
impediment. There were free craftsmen, and the beginnings of a free 
working class. The possibility of great profits in the new capitalistic 
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system led the merchants, as well as some of the princes, to cultivate 
navigation and astronomy. Arithmetic, algebra, and the new art of 
bookkeeping flourished in the towns. The possibility of using machines 
for productive purposes stimulated inventiveness. The increasing use 
of these machines led to the study of mechanics, and this again to the 
search for new methods in mathematics. Where the Rechenhaftigkeit ® 
of the early bourgeoisie promoted arithmetic and algebra, the inven- 
tiveness of this class eventually led to the calculus. The sources of 
arithmetic and algebra were found in the Orient, those of the calculus 
among the Greeks, especially in Archimedes. And where, in the first 
enthusiasm of discovery, the logical structure of mathematics was 
often overlooked, the very nature of this science eventually required 
return to fundamentals. Where Kepler and Stevin were essentially ex- 
perimenters in mathematics, almost as if it were a kind of physics, the 
great mathematicians of the seventeenth century were driven to de- 
velop mathematics for its own sake. The great discoveries of this 
period, the algebraic treatment of geometry and the calculus, were 
possible only because the mathematicians did not ask for immediate 
applications, but followed the dialectical logic of the science itself. 
Dialectical, because it established new relationships between fields sep- 
arated before — between algebra and geometry, between the tangent 
problem and the determination of volumes, between the finite and the 
infinite, between mathematics and logic. 

The fact that mathematics was developed for its own sake does not 
mean that the connection between theory and practice was lost. Mathe- 
matics, in the eyes of all great mathematicians from Descartes to Leib- 
niz, was the key to mechanics, and mechanics was the key to the under- 
standing of nature. Mathematics became not only the model for all 
science, it also provided the key to inventions. Typical of this whole 
period was the conviction not only that mathematics teaches the proper- 
ties of matter, but that the harmony of mathematics somehow reflects 
the harmony of the world. In the early Renaissance days Aristotle was 
replaced, in many schools, by Plato with his Pythagorean belief in the 
universality of number, and this credo in the powers of mathematics 
became again, in modified form, a typical characteristic of the great 
rationalists of the seventeenth century. 

The same intimate relation between *‘pure” and “applied" mathe- 
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matics prevailed in the eighteenth century, and lasted until deep in the 
next — especially in France. For the Bernoullis, as well as for Euler^ 
Lagrange, and Laplace, mathematics was above all the tool to the un- 
derstanding of the cosmos. This is shown in the great works of the 
period: the two great mathematical works in which the seventeenth 
century culminated were the Horologium oscillatorium of Huygens 
and the Principia of Newton : ® the two great works culminating the 
next century were the Mecanique analytique of Lagrange and the 
Mechanique celeste of Laplace. This virtual identification of mathe- 
matics and mechanics was not essentially broken by the remarkable dis- 
coveries of Euler and others in the theory of numbers, or by Lagrange 
in algebra. 

A new period in the history of mathematics opened with the French 
Revolution. It is remarkable that the new scientific impetus came from 
the great political change; the influence of the underlying industrial 
revolution on the development of mathematics was much more indirect 
at first. England, which was the first country affected by the industrial 
revolution, remained mathematically sterile for many decades. The 
political revolution, on the contrary, affected opinions and outlook 
much more directly. It brought new classes into positions of influence 
and of power, classes interested in the promotion of technical educa- 
tion, in broadening the social bases of science and in new ideas of intel- 
lectual freedom. The Ecole Poly technique, founded in 1795 at Paris to 
train engineers, became the prototype not only of an institution for 
scientific education but also for fundamental research in mathematics 
and natural sciences. The principles of the revolution in science and 
education spread to other countries, even those in which feudalism still 
maintained its power over the rising capitalism. Next to France rose 
Germany as a great mathematical center ; other countries followed. 
The demands on science increased manifold. 

In this social setting progress could only be made by specialization. 
Thus mathematics developed in full glory as a field of independent re- 
search, though not only mechanics, but also the new mathematical 
physics exerted a powerful influence. These two forms of approach, 
the “pure*" and the “applied"" one, were really never separated, even 
though the mathematicians themselves became more and more spe- 
cialized. The number of cases where “pure"* mathematics influenced 
the “applied"" branch and vice versa was very large ; it shows how de- 
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spite all increased abstraction mathematics has continued to present 
a picture of relations in the objective world. Histories of mathematics 
recognize this fact to a certain extent, but the interaction of mathe- 
matics, physics and engineering is much more intimate than is usually 
recognized. The differential geometry of curves was developed under 
the influence of Bar re de Saint- Venant’s researches in elasticity, that 
of surfaces as a result of Mongers interest in engineering and that of 
Gauss in geodesy. Hamilton’s study of light rays led to his theory of 
partial differential equations. Even the trend to rigor in modern mathe- 
matics received a powerful impetus from the study of trigonometric 
series, introduced by Fourier into the theory of heat; Riemann’s rig- 
orous definition of the integral was derived in his paper on trigo- 
nometric series. During the second half of the nineteenth century both 
Klein and Poincare, the leading mathematicians of that period, stressed 
in their work the intimate relationship between mathematics and its 
applications, even when they revealed some of their most subtle 
thoughts. Klein stressed the importance of group theory in crystal- 
lography and mechanics, and saw in the later part of his life in the 
theory of relativity another application of his ideas. Poincare’s work 
can probably best be understood if we take as a starting point his work 
on celestial mechanics. It was Klein who promoted the foundation of 
the Institute for Applied Mathematics at Gbttingen. This attitude is 
also reflected in Klein’s lectures on the history of mathematics in the 
nineteenth century, which show in many places a materialistic ap- 
proach. The recognition of this close connection between theory and 
practice, between the symbols and the world of which they represent 
an image is also felt in Hilbert’s attempts to rescue the results of mod- 
ern mathematics from the onslaught of the intuitionists.®" 

The mathematicians of the seventeenth and eighteenth centuries had 
few doubts concerning the objectivity of the results of their specula- 
tions. Since pure and applied mathematics were not separated, mathe- 
matics for them was above all a way to solve equations, to find areas 
and volumes, solve problems in mechanics and engineering, and to 
find the laws of a mechanistic universe. Galileo said that only he can 
understand nature who has learned its language and the tokens in 
which it speaks to us ; this language is mathematics, and its tokens are 
the mathematical figures. Even Leibniz, though believing in the ‘'in- 
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nate” character of necessary and eternal truths, understood them as 
*'the very principles of our nature, as of the universe'^; he saw in 
mathematics such a necessary truth serving as the universal exposition 
of possible forms of connections in general and their mutual de- 
pendencyJ Number theory by its abstract character and utter “use- 
lessness'' might have offered an opportunity for idealistic speculation, 
but we do not clearly meet it in those early authors. 

Idealistic reaction did not come from the mathematicians, but from 
Bishop Berkeley, whose esse est percipi was a direct attack og^ natural 
science, including the objective character of the mathemancal con- 
ceptions. 

Berkeley was perfectly clear : 

But it is evident, from what we have already shewn, that extension, 
figure, and motion are only ideas existing in the mind . . . That 
number is entirely the creature of the mind, even though the other 
qualities be allowed to exist without, will be evident to whoever 
considers that the same thing bears a different denomination of 
number as the mind views it with different respects. Thus, the same 
extension is one, or three, or thirty-six, according as the mind con- 
siders it with reference to a yard, a foot, or an inch.® 

The reaction of the mathematicians may be judged from Leibniz, 
who brushed Berkeley's wisdom aside with contempt : 

The man in Ireland who impugns the reality of bodies, seems neither 
to give suitable reasons, nor to explain himself sufficiently. I suspect 
him to be one of that class of men who wish to be known by their 
paradoxes.® 

Berkeley's criticism of the foundations of the calculus, however, 
remained long a challenge to the mathematicians. 

During the first part of the nineteenth century the attitude of most 
mathematicians did not change much, even if Kant made some im- 
pression on their way of thinking. Gauss did not believe in the a priori 
character of our notions of geometry as Kant proclaimed. The 
euclidicity of space was for Gauss an empirical proposition: 

I come more and more to the conviction that the necessity of our 
geometry cannot be demonstrated. Until this is done we should place 
geometry in equal rank, not with arithmetic which stands purely a 
priori, but rather with mechanics.^® 
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Gauss even took geodesical measurements on a triangle (formed 
by the tops of the mountains Brocken, Hohenhagen, Inselsberg) to 
find out whether the sum of the angles is 180®. He verified that within 
the limits of observation this sum is actually 180®. 

Riemann, the central figure of nineteenth century mathematics, 
stated clearly : 

When is our understanding of the world true? 

When the interconnection [Zusammenhang] of our conceptions 
[Vorstellungen] corresponds to the interconnections of the things.^^ 

And Weierstrass, in his inaugural oration of 1857, after pointing 
out that Greek mathematics had established the properties of the conic 
sections long before it was discovered that they were also the orbits 
of the planets, continued that he lived in the hope 

that there would be more functions with properties such as Jacobi 
praises in his theta function, which teach into how many squares every 
number can be decomposed, how the arc of the ellipse can be rectified 
and which yet is able — and is the only function which is able — to 
represent the true law of oscillation of the pendulum.^^ 

When mathematics during the course of the nineteenth century 
penetrated into deeper and deeper levels of generalization and abstrac- 
tion and established a more and more involved technique, it began to 
appear, in the eyes of many people, as an independent structure, a 
creation of the human mind only. Science often developed separated 
from the social process in laboratory and academic hall; its social 
function was disregarded, and mathematics shared more than the other 
sciences this divorce from life. The increasing specialization of the 
individual mathematician tended to strengthen this isolation. The 
reconciliation of materialism with idealism in Kant found supporters 
among mathematicians, Kant's assertion of the a priori character of 
euclidean geometry was for many years a powerful obstacle in the 
acceptance of noneuclidean geometry. In Hermann Grassmann's in- 
troduction to his Ausdehnungslehre of 1844 we find a Kantian touch 
in his belief that mathematics is a matter of thought alone : 

Thinking exists only in relation to a being which stands opposed to 
it and of which thinking makes an image [ein Sein, was ihm gegeniiber 
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tritt and durch das Denken abgebildet wird], but this being is for the 
real sciences an independent entity which exists for itself outside of 
thinking, for the formal sciences however it is posed by thinking itself, 
which now again opposes itself as being a second act of thinking. Since 
truth in general consists in conformity of thinking with being, it con- 
sists especially in the formal sciences in conformity of the second act 
of thinking with the being posed by the first act of thinking, hence in 
the conformity of both acts of thinking. Proof in the formal sciences 
therefore does not transcend thinking itself into another sphere, but 
stays purely in the combination of the different acts of thought. 
The formal sciences therefore may not depart from principles 
[Grundsatze] like the real ones, but their foundation is formed by the 
definitions. 

The formal sciences study either the general laws of thought, or they 
study the special entity posed by thinking. The first is dialectic (logic), 
the latter is pure mathematics.^^ 

To this isolation of mathematics from life we can also ascribe what 
Klein has called Jacobi's ‘‘new humanism," which saw the sole end 
of science in the “honor of the human mind" not asking for any social 
function : 

It is true that Monsieur Fourier had the opinion that the main goal 
of mathematics was the public utility and the explication of the 
natural phenomena, but a philosopher like him should have known that 
the sole goal of science is the honor of the human mind and that from 
this point of view a question concerning numbers is worth as much 
as a question concerning the system of the world.^® 

In this period began a new and searching criticism of the founda- 
tions underlying the calculus. It was realized how much vagueness 
surrounded such conceptions as limit, continuity and convergence and 
the infinitesimal, and that neither the Newton-Leibniz “mystical," nor 
D'Alembert’s “rational," nor Lagrange's “algebraic" approach had 
been able to remove it. This actually led to false theorems, which again 
could lead to wrong applications to mechanics and physics. The pro- 
gram of clarifying the foundations of the calculus was carried out 
successfully by Cauchy, Abel, Riemann, Weierstrass, and many other 
mathematicians with the result that the calculus from now on could be 
used with confidence. It is easy to see how mathematicians, deeply 
engaged in carrying out this program of subtle reasoning, could gain 
the impression that they were freely engaging in a play of the human 
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mind. It is also easy to see, in retrospect, that they were building up 
the calculus as a more perfect instrument to establish objective relation- 
ships ; and it is due to their work that the calculus can now be applied 
with great confidence to extremely subtle problems in celestial 
mechanics, mathematical physics and the theory of probabilities. 

This work on the foundation of the calculus was only one aspect — 
though an important one — of the whole reexamination of the principles 
of mathematics which began in the nineteenth century and had been 
continued until the present day. This led, in the second half of the 
nineteenth century, to a real struggle between different opinions con- 
cerning the nature of mathematics. ‘‘What are numbers ?*' asked 
Dedekind. “What is a limit?” asked Du Bois-Reymond. “What is the 
relation of mathematics to logic?” asked Frege. Such questions neces- 
sarily brought renewed attention to the ancient difficulties of Zeno 
and Eudoxus, as well as those of Newton and Lagrange concerning 
the nature of the calculus. The introduction of new and subtle mathe- 
matical conceptions — Dedekind's cut, mathematical logic, theory of 
aggregates — seemed to establish mathematics in increasing tempo as 
a science of pure thought, only incidentally related to nature. Mathe- 
matics, to many of its students, seemed to be nothing but a formal 
scheme, and this was only a step to the belief that mathematics was 
nothing but a game. Du Bois-Reymond, as early as 1882, warned 
against this position : 

A purely formalistic-literal skeleton of analysis, to which the 
separation of number and the analytical tokens from the quantity 
would lead, would eventually degrade this science — which in truth is 
a natural science — to a mere game of tokens, in which arbitrary mean- 
ings could be assigned to the written tokens, like to figures of chess or 
playing cards.^® 

Around this same time, Benjamin Peirce had defined mathematics 
as “the science which draws necessary conclusions,” stressing the 
formal reasoning at the expense of the content. His son, C. S. Peirce, 
who was one of the men who established mathematical logic, went 
further. For him mathematics was “the study of ideal constructions” : 

The observations being upon objects of imagination merely, the 
discoveries of mathematics are susceptible of being rendered quite 
certain.^® 
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This was the direct reverse of the older materialist sentiment of the 
great mathematicians of the past centuries, since it based the truth of 
mathematics on its absence of correspondence with objective reality. 
It was another version of the '‘chess play” interpretation against which 
Du Bois-Reymond warned ; under such an interpretation the immense 
applicability of mathematics to mechanics and physics became only a 
remarkable coincidence. Subsequently Bertrand Russell, the leader of 
the logistic school which carried out Peirce’s program, defined "pure 
mathematics” as "the class of all propositions of form ‘p implies q’ ” 
reducing all propositions of mathematics to propositions of logic. The 
formalist school, which concentrated on showing that the mathematical 
structure can be obtained by a series of hypothetical deductions from 
uninterpreted axioms, often did not see any thing else in mathematics 
but that, though Hilbert, its founder, saw clearly the real content in 
the abstract form. And the leader of the intuitionist school, Brouwer, 
interpreted mathematics also as a product of the brain only : 

Mathematics is a free creation independent of experience, it devel- 
ops from a single aprioristic original intuition which can be called either 
constancy in change or unity in reality 

This "original intuition” corresponds, as the basis of an abstract 
method of mathematical construction, to a dialectics of reality, and in 
Brouwer’s work led to mathematical discoveries. However, it denied 
mathematical meaning to considerable sections of mathematics, and 
actually crippled not only its applicability, but also deprived it of some 
of its finest results. It aroused the ire of Hilbert : "No one shall drive 
us out of the paradise that Cantor created for us.” It was especially 
Hilbert, who, in his work for a faultless foundation of the whole of 
mathematics, developed a purely formal apparatus of tokens and rules 
of operation, but always stressed the harmony between form and con- 
tent, between theory and practice, between human token and objective 
world. 

This willingness of certain mathematicians to sacrifice content to 
form, or to consider their science as separate from nature, was — and 
is — ^part and parcel of a general academic movement which finds in 
concessions to idealism the solution not only to its scientific and philo- 
sophic, but also to some of its social worries.^^ This fact that in certain 
circles of mathematicians — namely, those who were interested in foun- 
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dation questions — there existed a tendency to cultivate form rather than 
content, and to reduce mathematics to a mere skeleton of propositions, 
was received as a new liberation. Russell himself founded a philosophy 
on his “logical atomism,” which in all modesty he believed to be “the 
same kind of advance as was introduced into physics by Galileo.” 
This attempt by Russell and others to understand the universe by start- 
ing from a formal scheme of logic led by way of Mach and Avenar- 
ius eventually back to the subjective idealism of Berkeley. It brought 
Moritz Schlick to the conviction that space and time are subjective,^® 
Rudolf Carnap to the belief that many statements such as “time is in- 
finite” are not statements about the world, but only about the way in 
which we use language,^® and finally L. Wittgenstein to the discovery 
that mathematics is only a tautology.®® This means, in the words of 
Professor Mannoury, that it is very easy to write a perfect mathemat- 
ical book, as for instance : 

a = a = a = a.®^ 

We see all these concessions to formalism and idealism in the last 
instance as the result of the separation of school and life, common un- 
der modem capitalism. But similar tendencies exist not only in the 
philosophical, but also in the historical field. Mathematics is often de- 
scribed as a pure succession of ideas, developed without any reference 
to the social setting in which it developed. As a result, there is no at- 
tempt to answer some of the most important questions. Why did the 
creative element in Greek mathematics stop with the growth of the 
Roman Empire? Why did the calculus originate in seventeenth century 
Europe, and not in Bagdad under the caliphs ? Montucla, in the eight- 
eenth century, still attempted to place the history of mathematics in 
a wider setting by showing its relation to mechanics and astronomy. 
Much of this disappeared in the nineteenth century, though there are 
traces left in Cantor.®^ It is one of the merits of Klein's lectures on the 
history of mathematics in the nineteenth century that he seldom omits 
to point to the relations between mathematics and the applied sciences, 
and even shows an open eye for philosophical and sociological trends.®® 

Against the idealistic approach to mathematics ®^ the materialistic 
conception stresses : 

a) the decisive influence of social economic factors in shaping the 
general character of mathematical productivity (or lack of productiv- 
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ity) in a given historical setting. We have already sketched how such a 
study may be conducted, 

b) the impossibility of separating form and content, their interplay 
at all times, content eventually directing the progress of form, deciding 
its importance and survival. This relation of form and content pervades 
the whole of mathematics. 

It is true the mathematician creates his symbols and the laws of 
operation to which they are subjected. He seems to be a free agent, a 
God creating his own world. His only laws are those of consistency, 
his structure must be free of internal contradictions ; it may never lead 
to 1 1 . Many mathematicians, we have seen, stop here, and conclude 

that they are engaged in a game of meaningless tokens, or even in a 
game of fictions (as the Als Ob philosopher Vaihinger has claimed 
Others, led by the necessity inherent in the structure, claim that it rep- 
resents some characteristic of the human mind or think that they are 
engaged in a tautology. But form and content are inseparable, they are 
endlessly interwoven. There is a “meaningfur' mathematics, different 
from a game. It is applicable to the processes of nature, not in one 
way, but in many ; it leads from one general aspect to another, it sets 
up connections between different approaches or different fields. The 
formal side may win for some time, and free construction seems to 
prevail, until the content catches up with the form, and dictates in its 
turn the course of progress. The history of mathematics shows how 
content always wins in the long run; our present mathematics with all 
its abstractions and seemingly free structures has an internal ramifi- 
cation and interconnection, and an applicability to the processes of na- 
ture, as never before. The search of consistency must reflect laws in the 
outside world. 

The final criterion of truth must always be its correspondence with 
reality. A theory is true when its theorems can describe or predict oc- 
currences in the real world. This can be easily understood for the be- 
ginnings of mathematics. But how is it with modern mathematics, 
which accepts the absence of contradictions as the criterion of truth ? 
Is there any relation between the objective (the “philosophical”) cri- 
terion for truth and the mathematical criterion ? 

This is not the place to discuss the different formulations given to 
mathematical logic. However, we must point out that logic does not 
consist in the free play of symbols, in a series of human-made conven- 
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tions, but is itself a fundamental aspect of the real world as reflected 
in the human mind. There is again a form and a content. Take, for 
instance, the concept of identity : x equals y, with its laws of reflexiv- 
ity {x = x), of symmetry (if x = y, then y = x), and of transitivity 
(x = y and y = 2 , then x = 2 ), This means on paper the assumption 
that we can recognize a token whenever it occurs. At the same time it 
expresses an essential quality of the world ; namely, the invariance of 
an object. The world is in eternal flux, so that two things are never 
alike, and not even a single thing remains the same. Yet, it is possible 
to separate special aspects of this world and treat them as if they do 
not change. Professor Levy has called these aspects “isolates,"' and 
“isolates"" can stay invariant and become an object of discourse. A 
straight line keeps dts identity for us all, and for all generations, as 
does the number 4, the sphere, or an integral. The ball, which gave 
me the conception of a sphere, may move, get wet, or rot away ; the 
sphere itself is an invariant conception. The laws of identity express 
the fact that I can reach correct conclusions by keeping the isolate 
unchanged throughout the discourse. It is clear that these laws of 
formal logic create the possibility of human understanding and activity, 
but do not in the least establish a divorce of mathematics from the 
real world. On the contrary, they make it possible for mathematics to 
present an image of reality.^®® 

Formal logic allows us to establish relations between objects (iso- 
lates), mathematical and nonmathematical. But they are, after all, 
trite (which does not mean that their study is trivial) ; and, while their 
use may be able to establish more and more complicated propositions, 
they can hardly make mathematics a creative science. Already ancient 
oriental science, with its close relationship between mathematics and 
reality, was infinitely richer. Where is then the secret of creative mathe- 
matics ? In other words, what is its content ? Why is not mathematics 
just an impressive tautology, as Poincare has asked, and denied — 
and as Wittgenstein has asked, and confirmed? 

Mathematics, as an aspect of the real world, participates in its dia- 
lectics. Dialectics involves incessant creation. Mathematics by its very 
nature is therefore creative, transcending constantly the tautologies 
which may occur in its structure. We can express this by saying that 
mathematics is based on more than formal logic alone. The logic of 
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mathematics, and especially of mathematics in its growth, is a dialec- 
tical logic. Much of the work accomplished in the last thirty years in 
the foundation of mathematics has been stimulated by the necessity to 
express in exact formulation the meaning of this creative element in 
mathematics. The intuitionists have stressed the principle of complete 
induction; the formalists have introduced “transcendental axioms,” 
and have vigorously opposed attempts by logisticians to reduce mathe- 
matics to a tautology. Modern mathematical logic, as compared to the 
old Aristotelian logic, has become far richer in the process. Yet, it is 
doubtful whether a system of axiomatics will ever be found which will 
account for all mathematics ; reality has more facets than an axiomati- 
cist Horatio dreams of in his philosophy. The formalism of axiomatics 
itself has revolted against the attempts to reduce mathematics to a 
tautology, as is testified by investigations by K. Godel and others. 
Though every school of mathematics has scored results, the full possi- 
bilities of mathematics have not been exhausted. Mathematics so far 
has refused to be bottled up in a set of axioms and interlinking rules, 
and probably never will be. 

Engels remarked that the judgments of Hegel’s dialectical logic, 
despite the arbitrariness of their classification, express universal ways 
of obtaining new information, the development of thought again ap- 
pearing as the development of obtaining objective information.®^ 
These judgments can be considered in determinations of singularity, 
particularity, and universality. 

This can indeed give us a picture of the way mathematical concep- 
tions have developed — for example, our modern notion of geometry, 
which grew, first, by the observation that rotations preserve the metri- 
cal properties of a figure (pre-Euclidean), which is a determination of 
singularity. Secondly, it was found that certain properties remain in- 
variant under different transformations, such as projective, affine, ro- 
tational ones (early nineteenth century), which is a determination of 
particularity ; and, thirdly, every geometry is the theory of invariants 
of a certain group (Erlanger Program, 1872), which can be consid- 
ered as a determination of universality. That such considerations may 
be captured in formal language can be seen from a sequence like the 
following: 1) seven is prime; 2) there are many primes; 3) the 
number of primes is infinite. 

The progress of mathematics is along many paths. They can all be 
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considered as dialectical judgments,®® and some of the most fertile can 
be described as follows : 

a) Passing from the specific to the general — e.g., from the theory 
of quadratic, cubic, etc. equations to Galois's theory : 

The subject matter of mathematics itself can no longer be de- 
scribed as simply form and number. These conceptions still form the 
foundation of all mathematics, but such subjects as projective geom- 
etry, topology, group theory transcend this classification. The bound- 
ary between mathematics and logic has disappeared as well. 

b) Passing from the discrete to the continuous, from the finite to 
the infinite — e.g., from sums to integrals, from the rational to the real 
numbers, or in the use of the principle of mathematical induction : 

The transcendence of the finite into the infinite has been one of 
the most creative steps in the development not only of mathematics, 
but of understanding in general. “The infinite has like no other ques- 
tion moved so deeply man's mood, the infinite has like hardly any 
other idea worked so stimulatingly and deeply on the mind ; the in- 
finite however is also like no other conception so much in need of 
elucidation," wrote Hilbert.®® Hilbert's attempt to show that the in- 
finite can be eliminated not only from mathematics — an attempt 
already made by Eudoxus — but also from natural science “the in- 
finite is nowhere realized" does not seem convincing ; the infinite has 
a way of breaking through all limits set by man in a given historical 
period as the basis of his understanding. 

c) Passing from quantity to quality — e.g., from metrical to projec- 
tive geometry, and thence to topology. In passing from positive to nega- 
tive numbers we bring into arithmetic the notion of one-dimensional 
direction, and in passing from real numbers to complex numbers we 
introduce a symbolism to denote a two-dimensional change of direc- 
tion : 


Mathematics, though originating from the study of number and 
form, has so emancipated itself from its origins that few mathemati- 
cians are willing to define their science any more as that of 
number and form. The logic of quantum itself has led to quality in 
many forms. Leibniz was perhaps the first to detect this aspect of 
the growth of mathematics: “I believe that we still need another 
analysis, properly geometrical or linear, which expresses to us di- 
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rectly situs, as algebra expresses magnitude'’ (letter to Huygens, 
1679).^® However, the trend has been to show how mathematics can 
be constructed on the natural numbers alone, a curious vindication 
of Hegel's view that the end and the notion of mathematics is quan- 
tity, together with a rejection of his view that there is no growth and 
relation of ideas in mathematics.'*^ 

d) Principle of the permanence of formal laws — e.g., when we pass 
from arithmetic to the algebra of real numbers, and then to the algebra 
of complex and hypercomplex number systems, and from “real" to 
“ideal" domains: 

This principle was formulated by Hermann Hankel in the 
words: “When two forms, expressed in general symbols of the 
arithmetica universalis, are equal to each other, then they shall also 
be equal to each other when the symbols cease to denote simple quan- 
tities, and hence the operations also receive some other content." 

e) Principle of permanence of mathematical relations, so named by 
V. Poncelet, whom it inspired in the discovery of projective geometry 
(the “principle of continuity,” for instance, allowed Poncelet to pass 
from known geometrical theorems to new ones, or to relate known 
theorems to each other) : 

A special application of this principle was the work with imagi- 
nary elements in geometry, which led Cayley and Klein to the dis- 
covery that metrical geometry is a part of projective geometry, after 
Poncelet had derived the second as part of the first. 

We can also list under this principle the fundamental conception of 
isomorphism, which allows us to interpret the same system of formal 
relations between abstract elements in different ways. Examples are 
polarity in projective geometry, and Hilbert's proof of the uncontra- 
dictory character of Euclidean geometry by its mapping on a linear 
algebra by means of coordinates. Here the form of a system corre- 
sponds to a multiformity of contents, and only receives its life from 
the content. 

f) Principle of preservation of mathematical language — e.g., when 
we pass from three parametric systems applicable to space to four 
parametric systems, using again terms such as “point” and “line” for 
a “space” of four dimensions. 
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Much has been written about the confusing element in the use of 
language, also in mathematics. Mathematical logic has introduced sym- 
bols to eliminate words such as “or,” “and,” “all,” and “there is.” 
This trend has sometimes obscured the creative character of the use 
of words. By attaching wider conceptions to such words as “point,” 
"space,” and “vector” research into new fields has often been consid- 
erably facilitated. A good example is also the use of such terms as 
“function space,” “orthogonal functions,” and “probability density.” 

The refusal of the Greeks to extend the term “number” to the ir- 
rational had a deterimental influence on the development of their 
mathematics. This should not be simply considered as an unfortu- 
nate accident. It was rather a result of the Greek emphasis on ab- 
stract geometry, itself a result of the seeming unwillingness of some 
of their leading mathematicians to accept the oriental conception of 
arithmetic and algebra, which can only be explained by the social 
cleavage between Greeks and orientals. 

However, the fact that symbols and words are used to express mathe- 
matical conceptions should not lead to a statement like “Mathematics 
is the language of size,” ■‘® which overemphasizes again the formal as- 
pect of mathematics, and treats its content, its creative aspect as an 
image of the real world, as incidental. 

This enumeration of some of the creative principles of mathematics 
could be continued ; and cases could be analyzed where they overlap. 
When these creative principles are applied unconsciously, or semi- 
consciously, we may speak of mathematical intuition.^* The feeling of 
harmony with the universe which the creative mathematician experi- 
ences expresses the agreement of his thoughts with the world. Here 
he treads on common ground with the artist and the mystic. 

The deductive character, in which well organized mathematics ap- 
pears before the public, should therefore not blind us to the essentially 
inductive character in which its results have been obtained. This goes 
back, in the last instance, to its being a study of nature — if only some 
of its most abstract characteristics, least susceptible to experimentation 
beyond elementary levels and to historic change — and furnishes the 
basic answer to the oft quoted question by Poincare : 

The possibility itself of mathematical science seems an insoluble con- 
tradiction. If this science is only deductive in appearance, whence 
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comes to it that absolute rigor which nobody thinks of contesting? If, 
on the contrary, all propositions which it establishes can be obtained 
from one another by the rules of formal logic, why does not mathe- 
matics reduce itself to an immense tautology ? 

We only add here that “absolute rigor” does not exist. The cri- 
teria for rigor in mathematics are historical ones ; what seemed rigor- 
ous to Euclid or to Gauss does not seem rigorous to us. And we may 
expect — modem axiomatics seem to confirm it — that, even if mathe- 
matics could be reduced to a tautology in the eyes of one generation, 
it would escape the confines of its prison again at a later date. 

The test of truth in mathematics — ^its noncontradictory character — 
is the test of its applicability to the real world. This is not a statement 
which can be proved like a theorem ; the test between idealism and ma- 
terialism cannot be decided on paper, or in theory, but has to be de- 
cided in the practice of life as well. The facts that mathematics is pos- 
sible, that it is applicable to nature, and that it has a social function are 
all interwoven. 

This does not constitute a utilitarian approach, because mathematics 
can develop only when it can be explored without a conscious search 
for immediate applications ; nor does it mean that mathematics is an 
empirical science, as Mill claimed. As long as mathematics is empirical 
it has not reached the rank of science. 

This does not exclude the fact that mathematical discoveries have 
been made by direct experiment. In the first place, every generation 
has to learn the fundamental concepts of mathematics for itself by 
direct testing with reality. Our conviction of the eternal validity of 
Pythagoras' theorems or the fact that 2 X 2 = 4 is not based on some 
a priori conception, nor can it be shaken by any clever mathematiciaa 
who in a big book with formulas concludes that these theorems arc 
mere convention. Our conviction is based on the fact that the theorems 
correspond to properties of the real world outside our consciousness 
which can be tested, and are accessible for testing to all persons from 
their earliest youth. Demonstration of Pythagoras' theorems and those 
attempts to prove that 2X2 = 4 which have existed since the days of 
Leibniz serve to connect these truths with even more elementary ones, 
even easier to test. The creation of a mathematical structure is neces- 
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sary, is indispensable, for the discovery of other, less obvious truths, 
more difficult to test. 

Relatively few mathematical discoveries have been made in modern 
times by experiment — those few mostly indirectly in attempts to ac- 
count for phenomena in physics. An example is Fresnel’s wave sur- 
face, discovered in the study of double refraction in crystalline media. 
Other indirect results of experimentation are the many solutions of 
differential equations obtained in the study of electrical or mechanical 
problems. Certain properties in the factorization of large numbers 
have been discovered by mechanical means, and the recent develop- 
ment of computing machines may lead to more discoveries. Some geo- 
metrical theorems have been discovered by means of plaster and wire 
models (e.g., Henrici’s theorem of 1874 on the mobility of the straight 
lines on a hyperboloid). Such cases, in modern mathematics, are rare, 
and have so far never been of a fundamental importance. 

This fact that relatively few modern mathematical discoveries are 
the result of direct experimentation cannot be used to argue that, what- 
ever the origin of ancient mathematics may have been, modern mathe- 
matics at any rate is a pure product of the human mind. It does mean 
that mathematics has advanced to a stage where it can further develop 
to a great extent inside the framework of its own structure without 
waiting for experimentation to verify. The situation can be compared 
with that of the construction of new instruments (lenses, wave filters, 
etc.) which can be designed on paper with perfect confidence that they 
will perform the task expected of them, because of our exact knowl- 
edge of the laws of physics involved. 

The specific mathematical criterion of truth enables us to find on 
paper, with pencil and pen, and by reasoning, relationships which are 
an image of objective relationships if the set of axioms from which 
we start is such an image. It is not, as we know, necessary for the 
mathematical reasoning to take the objective meaning of the axioms 
into consideration in future investigation, though it still may have an 
influence on the selection of the topics for research. A point may freely 
be taken as ‘‘Element A,” a line as “Element B.” The choice of axioms 
in almost every actually studied type of mathematics will be in accord 
with certain objective relationships. Here we agree with A. Tarski, 
himself a logician: 
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Thus one hears and even reads occasionally that no definite content 
may be ascribed to mathematical cencepts ; that in mathematics we do 
not really know what we are talking about, and that we are not inter- 
ested in whether our assertions are true. One should approach such 
judgments rather critically. If in the construction of a theory one be- 
haves as if one did not understand the meaning of the terms of this 
discipline, this is not at all the same as denying those terms any mean- 
ing ... A formal system, for which we are unable to give a single 
interpretation, would, presumably, be of interest to nobody.^ 

We may add that the very living of mathematicians as a group 
(not necessarily as individuals) depends on the fact that mathematics 
is meaningful. If it were diflFerent, then the university and high-school 
pay rolls would soon have few places for them. Some interested rich 
men would be willing to engage mathematicians as they now do chess 
players or bridge experts ; others might be interested in helping mathe- 
maticians as artists. However, artists, as we know, find few protectors 
under capitalism, far fewer than scientists. It is essentially the con- 
structive social role which mathematics played in the building of early 
and industrial capitalism that brought encouragement to the study of 
mathematics, even when it had to take more and more abstract forms 
to reach deeper levels of reality. 

Many mathematicians of the nineteenth century believed in a “pure'* 
mathematics cultivated only for the '‘honor of the human mind,” and 
in a more or less separate “applied” field, often considered less worthy 
of effort. Titian’s painting “Sacred and Profane Love,” in the Bor- 
ghese gallery at Rome, seemed to some of them to represent “Pure and 
Applied Mathematics.” This distinction is losing rapidly in cogency as 
a fundamental form of classification, though it remains a convenient 
way to denote types of specialization. Any “pure” mathematical theory 
has found, or may find soon, its field of applicability. The mathemati- 
cian, following on paper the strictly theoretical reasoning of his science, 
may find any moment that he has actually studied the laws of some 
field of physics, chemistry, or statistics. The classical example is the 
theory of conic sections, created by the Greeks probably as a result of 
their search for the trisection of the angle or the duplication of the 
cube, which was shown, two thousand years later, to be the study of 
the orbits of the planets. A modem example of a similar kind is the 
tensor calculus, discovered as a study of the invariance of quadratic 
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differential forms, which several decades later was instrumental in 
providing a description of the universe according to Einstein's theory 
of relativity. Now we also know that tensors express fundamental 
notions in dynamics, in elasticity, in hydrodynamics. The tensor cal- 
culus can also be applied to rotating electrical machines and to the 
comparison of colors, and some of its more elementary conceptions 
have already found their way into psychology. 

Such examples can be multiplied a hundredfold. One of the most 
abstract conceptions of modern mathematics is Lebesgue measure, 
which seemed to some mathematicians the very culmination of their 
science as a pure play of the mind.^’^ Yet we now know that it forms 
the key to the understanding of the theory of probability, and of sta- 
tistics; and this again makes it indispensable for the explanation 
of phenomena as far apart as the Brownian motion of particles 
in liquid suspension and the long-range behavior of mechanical 
systems,**® 

Already Jacobi observed how theta functions relate deeply hidden 
relations in number theory to the motions of the pendulum. Now 
number theory, one of the most abstract fields of mathematics, based 
on the so-called zeta function of Riemann, finds its way in problems 
of electrical engineering as well as parts of physics. Matrix algebra 
furnishes the basis of quantum mechanics and of the behavior of atoms 
in action. And Hilbert has pointed out how certain laws of genetics, 
in the case of the little fly Drosophila, obey the axioms concerning the 
notion of '‘between" as well as the linear Euclidean axioms of con- 
gruence. 

It is therefore possible to maintain, as sometimes is believed (and 
the subjective idealistic conception of mathematics must necessarily 
lead to it), that the wide range of applicability of mathematics to na- 
ture and society is just a coincidence. The applicability of mathematics 
is too general, too universal, to take such a contention seriously. When 
the number of such "accidents," "coincidences," "lucky hits” increases 
so manifold, we should look for a more rational explanation. All scien- 
tists are engaged in a cooperative enterprise to discover the behavior of 
the world, and while their paths and results diverge widely at times, 
the fundamental unity of the universe makes eventual harmony of all 
results possible. It is this author's conviction that a belief in this funda- 
mental unity of all things in existence is shared by all serious scien- 



ISO DIRK J. STRUIK 

tists, and that that belief gives them their deep-lying conviction that 
their research is meaningful. 

Practice as well as theory has thus amply justified our belief that 
all mathematical activity is m^ningful in the sense that it gives an 
image of some aspect of the real world. It seems to agree with Leib- 
niz's opinion as expressed by Schrecker : 

Whereas according to the utilitarian knowledge is true because it is 
useful, it would be more adequate according to Leibniz to state that if 
knowledge is true, it must be useful, and that thus usefulness is only 
a confirmation, not a constituent element of truth. True knowledge, 
indeed, represents the objective and real order of the universe.^® 

Hilbert, because of this intimate relationship between thought and 
nature, between experiment and theory, as modern mathematics re- 
veals, has been willing to accept Leibniz's notion of “prestabilized har- 
mony." But he saw in the relation between theoretical mathematics 
and its applications even more than this “prestabilized harmony" : 

Without mathematics present-day astronomy and physics is impos- 
sible ; these sciences in their theoretical parts dissolve, we can say, in 
mathematics.®® 

It is to this unity of thought and nature that the development of 
modern mathematics itself has led. 
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T he initial impressions of our remote ancestors with respect 
to the heavens were inextricably intermingled with their reli- 
gions and superstitions. Some of these lingered even until the 
seventeenth century, when it was quite common, in diagrammatic rep- 
resentations of the universe, to put at the outer rim a strange region 
in which a magical supply of energy, the primum mobile, was located. 
Even today, the average citizen is likely to worry about why the Earth 
continues to rotate on its axis and to pursue its orbital revolution about 
the Sun. He does not know that Galileo essentially explained the mo- 
tions of the universe in a series of statements which might be con- 
densed into this : ** What’s to stop them ?” 

The outstanding characteristic of the universe as we know it today 
is empty space. From the practical viewpoint, it is quite empty. The 
average density of the universe is less than that of normal air by a 
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factor of at least 10^®. With the largest telescopes in the world, space 
can be penetrated to see objects at distances of a thousand million light- 
years, the equivalent of more than 5 X 10^^ miles, and this very fact 
is an admirable proof of the essential emptiness of the space between 
the agglomerations of matter, which themselves consist of small masses 
of matter separated by wide distances. 

This picture of an open-spaced universe is one which has been thrust 
upon us by the overwhelming evidence of observation. A casual exami- 
nation of an object in the sky does not permit judgment of either size 
or distance, and the early observers could only speculate concerning 
the possibility that the tiny flickering stars might in reality be large 
bodies like the Sun, diminished in apparent importance only by dis- 
tance. Primitive estimates of the distance of the Moon in terms of 
that of the Sun were derived from observations of the phases of the 
Moon, and these, added to realization of the cause of eclipses of the 
Sun, first established the important fact that the distances of various 
objects were different. 

The first measure of the circumference of the Earth was accom- 
plished by the Alexandrian Eratosthenes, almost twenty-two centuries 
ago, by a method fundamentally sound and precisely that which is em- 
ployed today for a similar purpose. A century later, Hipparchus esti- 
mated the distance of the Moon to be 59 Earth-radii, a value very close 
to the truth. This result, combined with the ratio of the distances of the 
Moon and the Sun as derived by Aristarchus, resulted in a value of 
about 1,200 Earth-radii for the distance of the Sun, a result which was 
practically universally accepted up to the beginning of the seventeenth 
century. Then, although the value was believed to be in error, the only 
changes were arbitrary and not based upon observation. 

Late in that century, observations by a French expedition gave 
Domenico Cassini of the Paris Observatory the means of deriving a 
value for the distance of the Sun equal to 360 times the distance of 
the Moon, or about 10 per cent less than the modern value of a little 
more than 23,500 Earth-radii. 

The relative distances of the planets were well established with the 
enunciation of the laws of planetary motions by Johann Kepler, early 
in the seventeenth century, and their mathematical justification by 
Isaac Newton later in the same century. With the discovery of the law 
of gravitation and the invention of the calculus, it became possible to 
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put much speculation about the planets on a firmer basis and to deter- 
mine their distances from the Sun in terms of the Earth’s distance. By 
the end of the century, then, the solar system as known at the time, 
including the planets Mercury, Venus, Earth, Mars, Jupiter, and Sat- 
urn, was mapped fairly accurately. 

Beyond the planets lay the stars, but not one stellar distance was 
measured until 1838. True, the Danish Tycho Brahe had tried to meas- 
ure their parallactic shifts and had used his failure to accomplish the 
assignment as a principal reason for rejecting the Copernican helio- 
centric theory of the arrangement of the solar system. If the Earth 
revolves around the Sun, Tycho reasoned, we should see the near-by 
stars shift their places with respect to those in the distant background. 
His instruments were the best produced in his time, yet he failed to 
detect the displacement which we know today is at best only 1 or 2 
per cent of Tycho’s smallest measure. But it was with Tycho’s unri- 
valed measures that Kepler worked to do away with the circles upon 
circles which had been adopted, but in vain, to explain the non-uniform 
motions of the planets. The firm results of Kepler, added to the obser- 
vations by Galileo, with his new telescope, of the phases of Mercury 
and Venus and his discovery of the satellites of Jupiter, revolving 
around some center other than the Earth, served to swing the balance 
in favor of the heliocentric theory. 

The first proof of the motion of the Earth around the Sun came in 
1725, when James Bradley attempted to determine stellar parallactic 
displacements. Instead, he discovered the aberration of light, which is 
traditionally compared with the phenomenon of the tilt of an umbrella 
in the direction of motion. The finite velocity of fall of the drops of 
rain can be combined vectorially with the speed of motion of the per- 
son carrying the umbrella, to determine the optimum tilt to the um- 
brella required to shield the person from the falling drops. If the um- 
brella is carried vertically, the person will walk into some of the falling 
drops. 

Similarly, a telescope must be tilted forward, in the direction of the 
Earth’s motion around the Sun, to guarantee that the light from a star 
will pass unhampered through the tube of the telescope. Actually, it is 
not quite so serious ; the star can still be seen, with an untilted tele- 
scope, but it is shifted by a maximum amount of more than 20 seconds 
of arc, because of the finite ratio of the speed of the Earth in its orbit 
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and the speed of the light. In 1728, the correct explanation of aberra- 
tion occurred to Bradley. It is generally agreed that no plausible ex- 
planation of aberration, other than an annual motion of the Earth 
around the Sun, is possible, so that its discovery constituted the truth 
of the heliocentric theory. 

The first measures of stellar parallax were made in 1838 and 1839 
by Struve at Dorpat, Bessel at Konigsberg, and Henderson at the 
Cape of Good Hope. All their values were somewhat wide of the truth, 
gauged by modern standards ; but they were of the right order of size 
and can be accepted as the second proof of the revolution of the Earth 
around the Sun. The diameter of the Earth’s almost-circular orbit is 
186,000,000 miles ; observations of a near-by star from the two ends 
of a diameter should disclose a measurable displacement with respect 
to the more distant stars beyond. The displacement for the nearest 
star is such that the distance of the star is about 275,000 times as great 
as the distance from Earth to Sun. Today, the distances of several 
thousands of stars have been determined by this trigonometrical 
method. 

A third proof of the Earth’s motion of revolution came with the ap- 
plication of the Doppler-Fizeau effect, by Huggins in England and 
Vogel at Potsdam. The lines in the spectra of the stars are displaced 
by changing distance from the Earth. Part of this displacement, a con- 
stant for an ordinary star unhampered by a companion, is due to the 
motion of the star with respect to the Sun. The remainder is a variable 
amount, repeating its variation in an annual period, and is due to the 
motion of the Earth. At one season of the year, we may be approaching 
a given star; six months later we shall be receding from the same 
star. The amount of the variation of the displacement of the spectrum 
lines in the light of the star is a measure of our velocity in our orbit 
around the Sun. If, as we find, we travel in our orbit with a speed of 
18J4 miles per second, and a year of seconds is required for us to com- 
plete this cycle, we can multiply 18j4 by the number of seconds in a 
year, to obtain the circumference of the Earth’s orbit, hence the dis- 
tance of the Sun. This value checks those derived in other ways. 

The discovery of other planets — ^Uranus in 1781 by William 
Herschel, Neptune in 1846 by Galle of Berlin, as a result of the mathe- 
matical work of Leverrier (with independent British calculations by 
John Couch Adams that fell before almost-blind eyes), and Pluto in 
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1930 by Tombaugh, with the calculations of Lowell guiding him (and 
again, an almost ignored William Pickering working independently) 
— served to expand our ideas of the solar system. The comets that dive 
into the neighborhood of the Sun for a few brief weeks are known to 
travel out even beyond the most distant planets, and the thousands of 
minor planets or asteroids — and untold myriads of meteoroids — ^ar® 
now known to trace their courses through what were formerly believed 
to be regions untenanted by any regular members of our system. 

That same Herschel who was first to discover a planet in historic 
times was also the first to examine the sidereal system systematically, 
with a view to discovering the extent and arrangement of the universe. 
He devised and used a statistical method which is, in essence, that 
used today to glean the observational material for the same broad pur- 
pose. He realized the futility of embarking on a program of intimate 
examination of every area of the heavens, or even of the portion visible 
to him in the high northern latitude of England. He counted the stars 
in regions of the sky selected with a certain careful randomness, and 
found that the number of stars per unit area varied from region to 
region. He came to the conclusion that our system of stars, while full 
of irregularities and clumps and clusters that defied accurate descrip- 
tion, is roughly disk-shaped, with the direction of greatest extent 
marked out fairly well by the Milky Way. Moreover, the number of 
faint stars increases remarkably as we approach the Milky Way. 
Herschel had to assume that, in general, the stars are of the same in- 
trinsic luminosity, and that apparent faintness must be attributed to 
great distance. The increase in number of faint stars, then, meant that 
in the direction of the Milky Way the stars extended to far greater dis- 
tances. The Milky Way itself is irregular ; and in the direction of the 
part of the Milky Way just above the southern horizon for England 
the densest star clouds occur. Herschel established the method and the 
initial general indications of a finite system of stars, of which the Sun 
makes one. Today, our dimensions are different, but the essential idea 
is the same. 

Modern measures, certainly subject to some revision, but not sub- 
stantially far from the correct values, reveal that our Sun is one 6f 
perhaps 100,000,000,000 stars distributed throughout a volume of 
space that is roughly globular, and of the order of 100,000 light-years 
— about 6X10^'^ miles — in diameter. Almost all these stars are strewn 



1S8 


ROY K. MARSHALL 


together throughout a discoidal region of the foregoing major dimen- 
sion, but only about 15,000 light-years in average thickness. Our Sun 
is located about 30,000 light-years from the center of the disk. There is 
a considerable nuclear bulge to this disk, and considerable congestion 
as compared with the region where the Sun is. Around the disk, filling 
out the globular volume of which it is an equatorial plane, a few hun- 
dred millions of stars are loosely strewn, along with a few score globu- 
lar clusters of stars, each consisting of perhaps a million stars. 

In addition to the stars, there is at least an equal mass of material 
scattered through this discoidal region in the form of electrons, ions, 
atoms, molecules, and even dustlike particles. Some of this material is 
luminous by scattering and reflection of the light of neighboring stars. 
Some of it shines by a fluorescence process, absorbing the ultraviolet 
radiation of hot involved stars and emitting the energy in visible form. 
Still other regions of this material remain unilluminated, but reveal 
their presence by the obscuration of the stars lying beyond them. The 
stars are dimmed but, fortunately, they are also reddened ; the spectra 
of the stars can tell us what their colors should be, and the amount 
of reddening can tell us something of how much material lies between 
us and them. This interstellar gas and dust make an interesting prob- 
lem of the task of peering out to the edges of our Milky Way system, 
or galaxy. Here and there we find small windows through which stars 
can be seen relatively undimmed, and studies of these regions permit 
outlining of the system. 

This stellar system or galaxy is rotating on an axis which is, as one 
might suspect, perpendicular to the plane of the discoid. As a first 
approximation, the mode of rotation is like that of the solar system: 
bodies near the center perform their revolutions about that center in 
shorter periods. This should be true of any system in which there is 
concentration of mass toward the center. The stars which lie between 
us and the center overtake and pass us ; we overtake and pass the stars 
which lie farther from the center than the Sun. Our speed around the 
center (which is in the direction of the tail of the Scorpion, just above 
the horizon for northern United States, in July evenings), is about 
150 miles per second and, at our distance from the center, one revolu- 
tion requires about 200,000,000 years. 

This manner of motion guarantees that a photograph of our galaxy 
from outside will reveal a different structure as time goes on. The 
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outer portions lag with respect to the nuclear region. Almost every star 
has its individual motion ; our Sun moves with respect to its neighbors 
at a speed of 12 miles per second, in a direction not too far from that 
of the bright star Vega. Each star revolves around the center of the 
system in a noncircular path, much as the comets revolve around the 
Sun. The congestion that might be suspected, because the intermin- 
gled stellar orbits all pass close to the nuclear region, does not occur, 
because the stars travel faster and spend less time in the neighborhood 
of the nucleus. This is clearly analogous with the cometary system; 
while the total population may be high, at any moment a given volume 
of space is occupied by very few comets, even in the Sun’s neighbor- 
hood, where each of them must return periodically. 

Herschel’s ideas concerning the general shape of our galaxy have 
been amply confirmed by modern observations, but the dimensions are 
considerably beyond anything that he would have been willing to admit. 
During the course of his surveys, Herschel was especially interested in 
the nebulae and star clusters. Some objects were readily resolved into 
individual stars by his largest telescopes, while others were amorphous 
objects in which, even with his highest magnifying powers, the indi- 
vidual stars could not be seen. He was willing to believe that these, 
too, with sufficiently great instruments, might be resolved into stars ; 
but many of them were proved, after the middle of the nineteenth 
century, to be truly gaseous objects — true nebulae. Their spectra 
were not what should be obtained from aggregations of stars but were, 
instead, emission spectra as emitted by gases at low pressure. Still 
others revealed spectra resembling those from clusters of stars, yet 
defied even the best telescopic attempts to detect the individual stars. 
These, today, we call the galaxies. Many of them have been resolved 
into stars, and we have many kinds of evidence that the others, too, 
consist of stars ; but again we must say that our instruments are not 
capable of performing the resolution, so great are the distances of 
these galaxies. 

When we leave our Milky Way system behind, and begin to study 
the other galaxies, we are for the first time sketching the structure of 
the universe. It may be that higher degrees of organization exist ; and 
it is with this possibility in mind that Harlow Shapley speaks of the 
observable volume of space as the metagalaxy. Whether we think of 
it as the metagalaxy or as the observable universe, the volume of space 
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that we can examine with our largest telescopes has the galaxies as its 
particles. 

The two nearest external galaxies are of irregular shape and are 
easily visible to the unaided eye, appearing like detached bright por- 
tions of the Milky Way. They can be seen only from southern lati- 
tudes, and they are known as the Magellanic Clouds, or Clouds of 
Magellan. It was while studying the stars of the Magellanic Clouds 
that Henrietta Leavitt of the Harvard Observatory discovered the 
first clue to the distances of these and other galaxies. 

There are in these clouds a great number of variable stars. They 
change their brightnesses in very definite patterns that make it pos- 
sible to assign them to the class of variables called Cepheids. From 
statistically estimated distances of Cepheids in our own galaxy, we have 
today a relationship between the period and the intrinsic luminosity of 
Cepheid variables that is a most important tool for determining the 
distances of the galaxies. 

Miss Leavitt noticed that the Cepheids in the Small Magellanic 
Cloud could be arranged on a graph in which period of variation is 
plotted against apparent mean brightness. She reasoned that the Cloud 
was far away from us as compared with the thickness of the Cloud, 
hence it must be that we could consider all these Cepheids as approxi- 
mately at the same distance from us. If this were true, then the rela- 
tionship between period and real luminosity must prevail. Some non- 
variable stars in the Cloud were of types known in our neighborhood, 
and their intrinsic luminosities could be assumed to be the same as 
for the neighboring stars. This gave initial estimates for the distance 
of the Cloud. Estimates of the distances of near-by Cepheids in our 
galaxy gave a zero-point which agreed with what was demanded for 
the Cepheids of the Small Magellanic Cloud, to put them at the dis- 
tance suggested by the nonvariable stars of recognizable types. 

As a final general result, we have at our disposal today a curve of 
relationship between intrinsic luminosities and periods of Cepheid var- 
iable stars, wherever we find them in the universe. If we discover a 
Cepheid in another galaxy, we can recognize it by its regularity of vari- 
ation and the shape of its curve of variation. We can observe its maxi- 
mum and minimum brightnesses, and take a mean of some kind. This 
is the observed or apparent mean brightness, of course. From the 
length of the period, we can determine the intrinsic mean brightness, 
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by consulting the period-luminosity curve we have at our disposal. As 
soon as we know how bright the star appears, and how bright it really 
is, we can calculate its distance by a simple algebraic formula. 

In this way, the distances of some of the near-by galaxies have been 
determined, because they fortunately contain recognizable Cepheid 
variable stars. But the Cepheids are not among the very brightest 
stars. These latter are assumed, for the nearer galaxies, to be of the 
same intrinsic luminosities as the brightest known stars in our galaxy 
and in the Magellanic Clouds. Their brightnesses as we observe them 
are compared with the probable intrinsic brightnesses; and the dis- 
tances check those derived from the Cepheids. At least, they agree w^ell 
when we consider the assumptions that must be made. There is a pos- 
sibility that some stars of our galaxy may be projected before another 
galaxy, so that the few very brightest stars in a galaxy are rejected, 
before a mean is taken of the apparent brightnesses of the next few 
brightest stars. 

When we have thus derived the distances of a few score galaxies, 
by using Cepheid variables and other recognizable bright stars in them, 
we can begin to correlate distances of galaxies with apparent total 
brightness, and with apparent dimensions. The more distant a galaxy 
is, the fainter it will appear, and the smaller. This kind of correlation 
works pretty well for the few score galaxies whose distances have been 
more or less directly measured ; they lie along straight lines when we 
plot distance against apparent brightness or distance against apparent 
diameter. So we make a very broad but apparently justifiable assump- 
tion, that the galaxies are, on the average, of the same total intrinsic 
brightness and of the same general dimensions. 

This is the same kind of assumption William Herschel made about 
the stars, and we know now that the stars range in intrinsic luminosity 
from fainter than to brighter than the Sun by factors of the order of 
100,000 times. The uniformity of the galaxies is far greater than this, 
however. There are some supergiants and some dwarfs among them, 
in luminosity; but most of the galaxies are embraced within a range 
of 1,000 times, as compared with 10,000,000,000 times, at least, for the 
stars. For all except about ISO of them, we cannot see the individual 
stars, and so must resort to some statistical method for determining 
the distances for the remote galaxies. 

Right away, we must be careful about our measures of apparent 
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brightness. William Herschel recognized a systematic arrangement of 
his so-called '‘white nebulae” which today we call the galaxies. They 
are found in greatest numbers when we get to the greatest distance 
from the Milky Way — the actual starry veil through our sky. As we 
get close to the apparent borders of the Milky Way, the galaxies be- 
gin to thin out and, except in very special places in and very near the 
Milky Way, galaxies are missing. This preferential distribution with 
respect to the stars of our own system helped to prevent earlier agree- 
ment as to the nature of these external objects. If their distribution 
was conditioned by the distribution of the stars of our system, one 
might justifiably, without further evidence, conclude that the galaxies 
are but small objects, near by, and actually integral parts of our system. 

In 1885, a bright stellar point was observed near the nucleus of the 
spiral-shaped galaxy in Andromeda. It faded after a few days and be- 
came invisible. Since that time, such outbursts of stellar objects in 
many galaxies have been observed ; and the performance is the same as 
for the so-called novae, new stars or temporary stars in our own gal- 
axy. These objects appear to possess some kind of instability that at last 
forces them to throw off their surface material in a brief but exciting 
flare-up of excess energy during which we see them grow to perhaps 
10,000 times their previous brightnesses. At maximum, such stars are 
about 25,000 times as bright as our Sun, within a comparatively small 
range. They are among the recognizable stars which can be used to 
determine the distances of the galaxies in which they have been ob- 
served. 

Heber D. Curtis, about 1925, emphatically insisted that these out- 
bursts in external galaxies were like those of galactic novae, and per- 
haps hastened the acceptance of the metagalactic character of Hersch- 
el's “white nebulae.” Today, there is no doubt that these are great ag- 
gregations of thousands of millions of stars, comparable in every way 
with the Milky Way system which is our own galaxy. 

The systematic distribution, in which the Milky Way itself is 
avoided, is now known to be due to the layer of absorbing material, 
the interstellar gas, which lies through the discoidal major distribution 
of the stars of our galaxy. We are unable to see out beyond the bounds 
of our galaxy, in the direction of the Milky Way. What is particularly 
gratifying is the evidence, in scores of photographs of other galaxies, 
that they are similarly afflicted with interstellar material. Dark bars 
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cross them from end to end, when we see them on edge. We cannot 
see into them, along a line that spans their greatest extent. Observers 
inside these galaxies could not see out, to observe our galaxy. 

Wherever, in the Milky Way or near it, large numbers of galaxies 
are seen, we know we have found a “window*' through the interstellar 
medium. It is by examining the most distant stars near the edges of 
these windows that we are able to determine the maximum extent of 
our own galaxy. Elsewhere, we are afraid that obscuring material of 
the interstellar medium has vitiated the apparent brightness of the 
stars. It is always a little surprising to know that, at the poles of the 
Milky Way, as far as we can get from the thick layer of obscuring ma- 
terial, the galaxies photographable with our greatest telescopes ac- 
tually outnumber the stars of our own galaxy. 

From surveys of hundreds of selected areas, made with large tele- 
scopes, it has been estimated that, with the 100-inch reflector at the 
Mount Wilson Observatory, approximately 100,000,000 galaxies could 
be photographed, in all the heavens, if the obscuring effects were not 
present in our galaxy. If space were uniformly populated with galaxies, 
and no other complicating factors were present, we should be able to 
photograph almost 1,000,000,000 galaxies with the 200-inch aperture 
of the Palomar Mountain telescope. The most distant ones are of the 
order of 1,000,000,000 light-years distant — approximately 6,000,000,- 
000,000,000,000,000 miles. With a sphere of a thousand million light- 
years radius containing a thousand million galaxies, the density is of 
the order of one galaxy per 10^® cubic light-years. In general, we might 
say that galaxies are about a million light-years apart. 

Some of our own neighbors are closer than this. The Magellanic 
Clouds are so close that we must consider them as satellites or compan- 
ions of our own galaxy. The Large Magellanic Cloud is 75,000 light- 
years distant; the Small Cloud is almost 85,000 light-years distant 
from our Sun. Next beyond the irregular-shaped Magellanic Clouds 
we recognize the so-called Sculptor galaxy, of a nonnucleated but 
slightly centrally condensed character, at a distance of about 250,000 
light-years. A similar galaxy in Fornax is about 500,000 light-years 
distant, while an irregular galaxy designated as NGC 6822 may be a 
trifle farther away. Another irregular galaxy, IC 1613, is about 900,- 
000 light-years distant. 

Two beautiful but dissimilar spiral galaxies lie at about 750,000 
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light-years : one of them rather loose and ragged, M 33 ; and the other 
more compact and brighter, M 31. M 31 has two companions, M 32 
and NGC 205, which are of amorphous, spheroidal nature, only re- 
cently and with difficulty resolved into stars by the use of infra-red 
radiation which eliminates the blurring effect of the scattered light 
of shorter wave lengths. 

Including our own Milky Way system, then, we know of eleven 
galaxies within a radius of a million light-years, which is considerably 
more than the earlier estimate of one galaxy per 10^® cubic light-years. 
In our neighborhood, we have a density more than twice as great ; but 
we realize, of course, that observational selection has something to do 
with this. Some of the known near-by galaxies would not be noticed 
at distances of a few hundred million .light-years. Indeed, the two 
thin galaxies, in Sculptor and Fornax, were discovered only through 
systematic surveys in which, fortunately, photographic plates of acci- 
dentally extraordinary sensitivity were used. 

The two appear to be of a very new type of galaxy, large in size but 
low in population; there are other spheroidal galaxies, but the star 
density in them is about ten times as great as in these two systems. 
The spheroidal galaxies belong to the general class known as elliptical, 
totaling about 17 per cent of all galaxies. Some of the ellipticals ap- 
pear as though seen exactly edge-on, and they then are seen to be 
spindle-shaped. There was for a time considerable confusion about 
the true nature of these objects. In the 1941 meeting of the American 
Astronomical Society at the Yerkes Observatory, theoretical proof 
was offered to the effect that the ellipsoidal galaxies consisted of clouds 
of dust surrounding extraluminous stars. Two or three years later, 
photographs were made at Mount Wilson Observatory, using infrared, 
that definitely resolved some of them into individual stars. 

About 80 per cent of all galaxies are spirals of two seemingly differ- 
ent types, of various degrees of concentration and openness of spiral 
structure. There are the barred spirals, which consist of a nucleus, 
through which runs a more or less straight bar, from the ends of which 
spring the spiral arms, roughly concentric with the nucleus. The 
other galaxies are the normal spirals, in which the arms spring directly 
from the nucleus. 

The remaining 3 per cent are of the type of the Magellanic Cloud 3, 
irregular in structure. 

Except for these few irregulars, the galaxies appear to possess rota- 
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tional symmetry ; and, when the spectrograph is employed, the rota- 
tions can be detected and measured. The velocities of rotation are of 
the order of the speed found for our own galaxy, so that every galaxy 
has, for some intermediate radius, a period of several millions of years. 
There was considerable confusion about the direction of rotation, be- 
cause for many of the galaxies it is impossible to determine which side 
is nearer to us. For a few of them, however, it is obvious that one side 
or the other is nearer, because the dark interstellar material is arranged 
so as to be silhouetted against certain details of the structure. From 
these, it has been rather definitely determined that a galaxy turns in 
a way such that the spiral arms trail and lag behind. 

There are a few regions of disagreement between various schools of 
observation and thought about the galaxies. For example, the Mount 
Wilson Observatory (and, presumably, the Palomar Mountain Ob- 
servatory group, which widely overlaps the Mount Wilson school) 
refers always to these external stellar systems as nebulae. They are 
not nebulae, of course, by the standards of American dictionaries, 
which state specifically that certain distant aggregations of stars ap- 
pear to be nebulae. The word “nebula” should be reserved for the gas- 
eous amorphous clouds which shine because of reflection, scattering or 
fluorescent excitation of the light of adjacent stars. We should not be 
hampered by the deficiencies of early telescopes. The word “galaxy” 
pertains, of course, specifically to the Milky Way, but we have coined 
a phrase embracing all the stars in our own system, some of which give 
rise to the visible appearance of the Milky Way. We call this the Milky 
Way system or the galaxy, or our galaxy. Other aggregations that, to 
observers inside, would lead to similar appearances, we call galaxies, 
&SS*’®S^tions of stars like our own. On such small and really insignifi- 
cant points, much time is wasted and much confusion is engendered in 
the minds of the nonspecialists of the general public. The word “gal- 
axy,” in the plural form, should be soon specifically designated to indi- 
cate stellar aggregations of thousands of millions of stars, like the one 
in which we live. The word “nebula” should be specifically reserved to 
indicate clouds of particles such as molecules and atoms, or even dust 
motes. This is the view of the eastern astronomers, particularly at the 
Harvard College Observatory. 

Between the Pacific and Atlantic experts, there is another realm of 
disagreement. The reflector type of telescope used at Mount Wilson 
is potent for detailed analysis: but only a small portion of the sky can 
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be included in one shot. At the Harvard College Observatory, wide- 
angle refractors, or lens-type telescopes, have been largely used. These 
embrace a wide area of the heavens in one photograph, but on a scale 
that is necessarily less than that possible with the large reflecting tele- 
scopes. 

At Mount Wilson, considerable reliance has been placed on sam- 
pling, or the use of selected areas of the sky. While the selection is a 
random one, with no preference to one area or belt of the heavens, 
there is always the danger that approximations and generalizations 
made from such selected areas will be far too general, and that locali- 
zations will be ignored in the final smoothing process. As a result, the 
Mount Wilson observers and students of the observations fail to agree 
with the Harvard experts in the matter of clustering. Mount Wilson 
astronomers readily recognize the obvious clusters of galaxies that 
are found in Virgo, Coma Berenices, Bootes, Ursa Major, Corona 
Borealis, and Pisces. But the Harvard galactic specialists contend that 
clumping and irregularities are the rule, rather than the exception, in 
the structure of the metagalaxy. Until these two views are reconciled, 
all conclusions concerning the structure of the visible universe are sub- 
ject to reinterpretation. But the new work will be only quantitatively 
different from that which has gone before, and the major tendencies 
will be revealed again. Over enormously large volumes of the universe, 
the dumpings that are insisted upon at Harvard break down into a 
roughly smooth distribution such as that insisted upon by the Pacific 
observers. 

The Lowell Observatory at Flagstaff, Arizona, in the second decade 
of this century, made spectrographic observations of several spiral 
galaxies, to determine their line-of -sight velocities by means of the 
Doppler-Fizeau effect — the shifts in the lines of the spectra of the gal- 
axies, as compared with the standard or laboratory-observed positions 
of the lines. Almost without exception, the lines in the spectra of the 
galaxies were shifted toward the red, by amounts exceeding the shifts 
previously observed for any other type of object. This red ward shift 
was interpreted with considerable success as a motion of recession, and 
the only galaxies not showing it were the larger, presumably nearer 
ones. The others displayed shifts that were vaguely related to their 
apparent brightnesses. 

Today, we know that the velocities of approach for the nearer 
galaxies are only apparent, and are caused by the rotation of our own 
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galaxy. We are being carried toward them by galactic rotation of the 
order of 150 miles per second, which cancels out their own motions. 
The interpretation of the apparent recession for the others — ^the ex- 
panding universe effect — is one of the most important problems in 
astronomy and physics. 

The first attempt at an explanation was made by Harlow Shapley, 
who referred to the principle of equipartition of energy. Studies of 
stellar velocities had revealed that, for large numbers of stars, on the 
average, the more massive stars traveled more slowly. So Shapley said 
that the correlation between velocity and faintness for the galaxies 
might be in reality a correlation between velocity and mass, the fainter 
galaxies being probably the less massive ones. This was based on a 
tacit assumption that the galaxies were all at about the same distance 
from us, as so many students of the problem believed in those days. 
Shapley added, however, that the correlation might be one between 
velocity and distance. Today, we are converted to the latter view and 
believe that the galaxies are, to a broad first approximation, of the 
same order of mass. 

To determine the apparent brightnesses and apparent or angular 
diameters of the galaxies constitutes a considerable problem. A galaxy 
is comparatively dense at its center, thinning out at the edges. Many 
of them are thinner at the edges than others. The lack of high-density 
population at the margins cuts down on the amount of light per unit 
area, on the face of the sky, so that the outlying portions of a galaxy 
do not impress themselves strongly on the photographic plate. For a 
near-by galaxy, this effect is not serious, because there are many stars 
of sufficient brightness to record themselves on the sensitive emulsion. 
For distant galaxies, the luminous density at the edges is so low that 
it cannot even overcome the threshold intensity of the sensitive emul- 
sion, and no image can be built up. In other words, while ordinarily 
the prolonging of an exposure results in a stronger and stronger image 
on the emulsion, when the incident light is too far below the limiting 
intensity required to overcome the inertia of the emulsion no amount 
of prolongation of the exposure can result in a stronger image. The 
most distant galaxies photographable today reveal themselves as 
slightly fuzzy patches, scarcely to be distinguished from stars. Actually, 
these patches are images only of the nuclei, and not of the outlying 
spiral arms. 

Even when the outer portions of a galaxy are recorded on the 
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photograph, the human eye can distinguish them only when the darken- 
ing on the native has reached some limiting value. There are in- 
strumental methods for detecting degrees of darkening on the negative 
that would completely escape the examination by the eye. Such are 
the methods employed in various forms of the microphotometer. A 
beam of light is passed through the negative, and its intensity is 
recorded as received by a photoelectric cell or other impersonal device. 
The microphotometer can detect differences in intensity far smaller 
than the least the eye can see ; and by means of such instruments the 
dimensions of all images of galaxies have been shown to exceed con- 
siderably the earlier eye estimates. It is not uncommon for the micro- 
photometer to yield a diameter for a spiral at least five times as great 
as that estimated by a careful observer using only his eye, on the same 
photograph. The feathery edges of the images of galaxies do not com- 
pletely record themselves, because of threshold considerations of the 
emulsions used; but only the microphotometer can begin to decide 
the amount that has actually been recorded. 

The nearer spirals are of about the same order of size as our own, 
by more or less direct measures, supplementing ordinary examination 
with microphotometric study. Those in the near middle distance ap- 
pear to be only slightly smaller, when carefully studied ; from what we 
know of the deficiencies of the photographic process, we should agree 
that for the most distant galaxies we fail to record all of the total 
light, and we are unable to record any of the light from the outer 
margins. 

All studies involving the brightnesses and dimensions of distant 
galaxies contain inherent inaccuracies of this kind, and every measure 
of apparent brightness or size thus far recorded is subject to revision. 
That a revision must be made is apparent to everyone ; what the order 
of the revision will be is a subject for argument. One other important 
deficiency in our observations arises from the fact that the photo- 
graphic plates used for the surveys are sensitive to limited regions of 
the spectrum, particularly the green, blue, and violet. This becomes 
important because here we are concerned with the Doppler-Fizeau 
shifts of the spectrum lines, or at least a redward shift that is pro- 
portional, for each line, to the wave length of the line. 

When Doppler first explained the variable pitch of a moving source 
of sound, thus giving his name to the Doppler effect, he tried to extend 
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the idea to phenomena in light. He suggested that red stars were those 
that were receding from us, while blue ones were approaching. Reason- 
able velocities for the stars would not permit a great amount of change, 
however, because a shift to the red will pull a little more invisible 
ultraviolet into the visible violet, while a shift to the violet will pull a 
little more invisible infrared into the visible red. Fizeau stated that the 
shifts of the spectrum lines, as referred to laboratory sources, would 
permit the detection and evaluation of stellar line-of -sight velocities, 
and they were at length detected. But the stellar velocities are too small 
to produce any color change. 

The distribution of energy through all the wave lengths radiated by 
a star is by no means uniform. The peak of intensity is determined by 
the temperature of the star, in accordance with what is known as 
Wien's displacement law. Approximately, the wave length, in angstrom 
units, of the place of maximum intensity in the spectrum of a star is 
given by dividing the constant 28,800,000 by the temperature of the star 
in centigrade degrees counting from absolute zero. For example, a star 
whose effective temperature is 2880 degrees absolute will display a 
spectrum with maximum intensity at 10,000 angstroms, in the infrared. 
A star with twice the effective temperature will have its maximum in- 
tensity in the green, at 5000 angstroms. The apparent maximum, in a 
photograph of the spectrum, will be altered in accordance with the re- 
flectivity of the mirrors of the telescope, or the lack of uniform trans- 
mission of the lenses, the spectral transmission of the prism of the 
spectrograph, and the curve of sensitivity of the photographic emulsion 
used. By means of certain types of standardization of the photographic 
plate, these effects can be largely eliminated, especially if a standard 
light is studied through the entire optical system, once for all. 

A galaxy is an aggregation of stars. They are moving, hence their 
individual spectra, if separately observable, would reveal Doppler- 
Fizeau effects. For this reason, because of the small random motions 
of the many stars of a galaxy, the lines in the spectrum of a galaxy are 
not sharp, compounded as they are of the identical lines in the spectra 
of many stars, all shifted by diflFerent amounts. In general, the back- 
ground intensity curve for a galaxy is compounded of the background 
curves for all of its stars. There are predominant types of stars, how- 
ever, and galaxies almost uniformly show colors and background 
curves resembling those of stars of about the same type as the Sun — 
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a star with an effective temperature of about 6000 degrees absolute, 
and a maximum intensity at about 4750 angstroms. 

Velocities indicated by Doppler-Fizeau shifts for the stars are of the 
order of only a few score miles per second, at best. For the galaxies, 
the maximum measured shift corresponds to a velocity of about 25,000 
miles per second. The shift is revealed by the shifts of the lines in the 
spectrum ; but the whole spectrum background is shifted, as well, and a 
shift of this amount will move the wave length of maximum intensity 
from 4750 angstroms in the blue-violet to 5400 angstroms in the green. 
In other words, the color of a galaxy should be seriously altered by this 
shift ; and all measures of apparent brightness as previously made, on 
photographic plates which do not record light of all wave lengths, are 
subject to careful correction in accordance with the shifts of the 
spectrum lines. 

Whatever the cause of the shifts of the lines, the amount of the shift 
can be used as an indication of the correction that is necessary. But 
the amount of the correction will be different, for a given shift, for a 
different cause of the shift. This point will prove to be of importance 
in our summary of the problem of the galaxies. 

Deep surveys of selected regions of the sky have been made at the 
Lick and Mount Wilson ol)servatories, with reflecting telescopes rang- 
ing from 36 to 100 inches in diameter, the larger ones at Mount 
Wilson. At the Harvard College Observatory stations at Oak Ridge, 
Massachusetts, Arequipa, Peru, and Bloemfontein, South Africa, 
surveys not quite so deep have been made of every square degree 
of the sky. The differences in distribution in various areas, as recorded 
by the Harvard observers, have yet to be given their complete in- 
terpretation, but there are obvious clusterings in various regions, some 
of them investigated rather thoroughly at Mount Wilson. Statistical 
studies of dimensions and apparent brightnesses, as related to shifts 
of spectrum lines, have been made, particularly by Hubble at Mount 
Wilson, and it is from these that most of the problems are posed. 
The important pioneer work of V. M. Slipher at Lowell, in measuring 
red-shifts, has been continued at Mount Wilson, largely through the 
efforts of Milton Humason. 

The greater the red shift, the more distant the galaxy. For a first 
approximation, the red shift is proportional to distance, as derived 
from measure of apparent size or apparent brightness. Suppose we 
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count galaxies down to one limiting brightness, then count them down 
to an apparent brightness only one-fourth as great as the previous limit. 
This should mean that a sphere of twice the radius has now been in- 
cluded, and so there should be eight times as many galaxies included in 
the second count as in the first count. Of course, the second count in- 
cludes all the galaxies in the first count. 

When such deeper and deeper counts are made, it is found that the 
proper ratio is not achieved. When we go to a galaxy twice as far 
away as another, as judged by its apparent brightness, we do not 
include eight times as many galaxies in the second sphere as in the first. 
The factor is less than eight, as though the galaxies were thinning out 
in all directions from us. 

From earliest truly scientific days, we have learned to shun any kind 
of universe centered on the observer. The Mediterranean Sea is not 
really in the ‘‘middle of the land,'* nor is the Earth the center of the 
universe. The Sun is but one of many, many stars, and it is not at 
the center of the galaxy of which it is a member. Our own galaxy ap- 
pears to be but one of many millions of similar stellar aggregations. 
We must, if we can, avoid any acceptance of an apparent universe that 
is centered on our neighborhood in space. To be specific, we must 
search thoroughly for some way to avoid accepting the counts of 
galactic surveys as they have come to us, when they indicate a thinning- 
out as we go to greater distances in all directions. 

There has been some mention of the necessity for correction of 
observed brightnesses of the galaxies. The existence of a red shift that 
varies with apparent brightness demands a correction, regardless of the 
cause of the shift. A redward shift is a shift toward longer wave 
lengths, or lower frequencies. Lower frequencies mean lower energies, 
and so the observed energies must be corrected. If it is a simple loss of 
energy, from an unknown cause, one kind of correction is demanded ; 
if it is a loss of energy by dilution of the quanta, as the galaxies move 
bodily away from us, the correction is of another kind. 

Without going into the mathematical and physical details of the 
picture, it can be said here that, when the correction demanded by the 
red shifts as interpreted as Doppler-Fizeau effect is applied, the 
distant galaxies are brightened too much. The appearance is then that 
the galaxies become more numerous as we go to greater distances, as 
though we lived in the least crowded region of a universe that becomes 



172 


ROY K. MARSHALL 


more and more crowded as we go to greater and greater distances. 
Again, we arrive at a universe centered upon us, and we don’t like it. 

There is a way to avoid the appearance, and that lies in the ac- 
ceptance of a kind of universe that transcends perception. As the 
surface of the Earth is two-dimensional, curved in a third dimension, 
so our universe might be three-dimensional, curved in a fourth dimen- 
sion. The uniformity of distribution of the galaxies might be restored 
by a proper choice of radius for the four-dimensional universe. 
Without dwelling on this possibility, which will be detailed in the next 
essay, let it be said here that, on the basis of the observations of 
100,000,000 galaxies out to distances of 500,000,000 light-years in all 
directions, the radius of the universe is such that the total population 
is only 400,000,000 galaxies, and the 200-inch telescope will reveal all 
of the universe. It has a grasp of eight times the volume included in 
the deepest surveys of the 100-inch telescope. 

When the corrections to the apparent brightnesses are made solely 
as a means of restoring the energy loss that is revealed by the red 
shifts, a uniform distribution of galaxies, to the deepest surveys, is 
obtained. This is somehow quite satisfying, because there then is no 
preferred region of space, and we do not look out into a man-centered 
universe. It gives rise to a possible acceptance of a new principle of 
nature — a light-fatigue. Light loses energy, in the very act of traveling, 
and the loss is proportional to the distance traveled. This is, somehow, 
a reasonable idea, although there is nothing in the existing theory of 
light that permits or even suggests such a loss. Our physical theories 
are largely earth-bound, of course, and when we begin to reach across 
many millions of light-years we can expect to receive a surprise or two. 
In view of the anachronism introduced when we interpret the red- 
shifts as due to Doppler-Fizeau effect, it may well be that the simpler 
alternative will be to build into our theory of light a loss of energy, a 
light- fatigue, heretofore unsuspected. 

The observational crux of this matter is likely to arrive within the 
next few years, when the work of the 200-inch telescope has caught up 
with and surpassed that of the 100-inch. When homogeneous surveys 
with this new instrument are at hand, a decision will be possible. 
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T he science of our universe is new. We can tell the year in which 
it was born: 1917, when Einstein’s paper on “Cosmological 
Considerations in General Relativity Theory” appeared. 

In different religions, in poetry, art, and philosophy, we find beliefs, 
pictures, and speculations about the universe in which men live. All 
such attempts to penetrate into the unknown by faith or imagination 
are as old as the history of our civilization. But only some thirty years 
ago did this old problem shift into the field of science. There it will 
remain for a long time to come. 

Summarizing the result of three decades of experimental and the- 
oretical investigations, let us say : Our universe is a universe of islands. 
It consists of islands of matter (or nebulae) on the sea of emptiness. 

Imagine that we travel through space with the greatest known, and 
the greatest possible speed, that is, with the speed of light. In a matter 
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of minutes we leave the Sun behind us. In a matter of hours we leave 
our entire solar system ; in a matter of years we reach the nearest stars. 
Thus we judge distances now by light-years ; the years that it would 
take us to traverse these distances while journeying with the speed of 
light. 

Our solar system and all the stars that we see on a bright night form 
our nearest neighborhood; they are a part of our galaxy, of our 
nebula ; they are a part of the island on which we live. But this galaxy 
(of which the Sun, the planets, the stars visible with the naked eyes, 
are members) is only one of the very many islands, one of the very 
many nebulae of our universe. The nebulae — the great conglomera- 
tions of stars — are islands of matter in a sea of empty space. Our 
galaxy is only one of them. After thousands of years of traveling with 
the speed of light, we should find ourselves outside our galaxy ; tlicn 
to reach the nearest neighboring island, the nearest conglomeration of 
stars, we should have to travel almost a million light-years more! 
There is nothing fantastic about this ; and there is no reason to become 
emotional about the extent of emptiness and the rarity of matter in 
our universe. There is even less reason to become upset about this 
than about the rarity of gas stations on a desert road, because we shall 
never travel along these highways of the universe. The light rays that 
reach our eyes from the distant nebulae are the only messengers that 
do travel ; and they don’t mind the emptiness. On the contrary, they 
could not reach our earth if they met too much absorbing matter on 
their long voyage. 

Let us examine the evidence brought to us by these light messengers 
and caught by our most powerful reflectors. Hundreds of thousands 
of these nebulae-islands have been photographed. The farthest from 
us which are visible, though very faint, are about half a billion light- 
years away from us. This is as far as we can penetrate today. By 
building better reflectors (like the 200-inch reflector which has recently 
been completed) we shall be able to penetrate still deeper into 
space. 

The average nebula is about 20,000 light-years in diameter, and 
the average distance between the nebulae is about two million light- 
years. I repeat: islands on the sea of emptiness. 

The astronomer Edwin Hubble gives the following picturesque com- 
parison: Imagine tennis balls fifty feet apart scattered through a 
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sphere five miles in diameter. Each tennis ball stands for a nebula 
consisting of many millions of stars. Five miles represents the distance 
to which we can penetrate today. The fifty feet between the tennis 
balls represents the rarity of matter and the commonness of empty 
space in our universe. 

Such is the structure of or universe as revealed through observa- 
tion and through simple theoretical interpretation of the observational 
results. 

We are interested in the structure of our universe as a zvhole — that 
is, in its broad characteristics, in averages, ignoring small irregularities 
and cosmologically unimportant deviations. Similarly, when planning 
an airplane journey around our earth, we are interested in the distribu- 
tion of landing fields and very little in the villages between them. For 
such a purpose we consider the earth as a sphere with points repre- 
senting landing fields. But at other times, while attending to the busi- 
ness of our daily lives, we must care, and we do care, about our neigh- 
bors and the happenings in our back yards. 

While viewing the universe as a whole we arc little interested in the 
small irregularities, in the fact that each island — nebula — has its own 
peculiar shape, size, age, history. We consider the islands as all alike 
and disregard the differences in their sizes and in their distances from 
one another. Our picture of equidistant nebulae of equal sises is a 
highly idealized one. Here as always in science, we simplify and 
idealize; then we complicate our original simple picture under the 
impact of new observations. After some time the increasing complica- 
tions make the entire picture so ugly in its complexity that it has to be 
rejected and a new, simpler picture sought. But in the still young 
science of cosmology we have not progressed far beyond the first few 
steps. Our picture is still very simple ; perhaps too simple ! 

Now we come to the most characteristic and puzzling feature of our 
island universe. It, too, has been revealed to us by observation. I shall 
state the result first in technical language : The spectra of the nebulae 
show a red-shift. Or, in less scientific language: The nebulae seem to 
run away from us. 

An explanation of the two equivalent statements can be given only 
in terms of Physics. The pitch of a whistle on an engine seems to an 
observer at a railw^ay station to be higher as the engine approaches 
than when it stands still. Again, the pitch seems lower when the engine 
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travels away from the station. This fact, well known in acoustics, is 
called the Doppler effect. 

We find a somewhat similar phenomenon in ordinary life. Imagine a 
party traveling by car and sending to you messages every hour by mo- 
torcycle. The messengers will arrive every hour while the party is just 
resting at a tourist home. But if the car continues to travel away from 
you, you will receive the messengers at longer intervals than an hour ; 
if the car travels toward you, you will receive them at intervals shorter 
than an hour. As a matter of fact, from the frequency with which the 
messengers arrive you could deduce the speed at which the car moves 
toward you or away from you, knowing the speed of the motorcycles 
and the frequency with which the messages are sent to you. The same 
is true in the case of the engine whistle. The pitch measures the fre- 
quency with which the voice-messengers arrive; it is higher (that is, 
the frequency is higher) if the engine moves toward the station, and 
lower when it moves away. 

A very similar effect, also well known to the physicist, is the Doppler 
effect in the field of optics. 

A spectroscope is an apparatus that analyzes light. For example, if 
the source of light is a gas through which passes an electric current 
(as, say, in the ca.se of the neon tube), then what we see, looking 
at the source through a spectro.scope, are thin bright stripes on a dark 
background. The vapors of different elements give different systems 
of lines. There are no two elements with identical systems of lines, 
just as there are no two men with identical fingerprints. Thus, the 
system of lines uniquely characterizes the element to which it belongs, 
and every element is characterized by its system of lines. 

By analyzing the light from stars or nebulae we can detect the pres- 
ence of elements that we know and have analyzed on our earth. The 
lines of hydrogen or helium have the same structure whether they 
come from our earth, from the sun, from the stars of our galaxy, or 
from the nebulae. 

Yet, if we compare the .spectrum of an element on our earth with 
the spectrum of the same element in a nebula we not only see the same 
structure (otherwise we couldn’t say that it is the same element) but 
also recognize some differences. The whole spectrum — that is, all the 
lines that characterize the element — is slightly shifted. This again, as 
we know both from theory and from experiment, should happen and 
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does happen if the source of light (neon tube, star, nebula) moves 
away from us or toward us. It is the same effect, the Doppler effect, 
that we have recognized in the example of the messengers or the 
engine whistle: the system of lines is shifted toward the red end of 
the spectrum if the source of light moves away from the observer, and 
toward the violet end of the spectrum if the source of light moves 
toward the observer. The shift toward the red end indicates a dim- 
inished frequency of the light messengers, and the shift toward the 
violet end indicates an increased frequency of the light messengers. As 
in the case of the whistle and the messengers we could calculate from 
such a red or violet shift the speed with which the source of light 
moves away from us or toward us. 

The question arises: Why do the nebulae behave as though they 
were running away from our galaxy? The simplest answer would be 
that the nebulae behave as though they were running away from us 
because they do run away from our galaxy. But then the question is : 
Why do they run ? 

If the red shift and the running away of nebulae had been dis- 
covered in biblical times we might by now have had some explanation 
that would appear satisfactory. (The nonsensical character of this 
statement does not escape me!) We could have assumed that in each 
galaxy there are planetary systems, and that our earth is not the onl}’ 
one populated by “intelligent" beings. Yet our planet is the one on which 
Adam sinned and the only one on which men kill men. Therefore, all 
the other nebulae have a deeply rooted antipathy to our galaxy and try 
to get as far from us as possible. 

Yet we can hardly be satisfied with such an explanation. Even if the 
inhabitants of other nebulae could see what is happening here, they 
would see now what was happening millions of years ago, because light 
from our earth takes millions of years to reach them. Secondly, there 
is another curious, indeed very curious, point. The red shift increases 
with the distance. That means, the greater the distance from our 
galaxy, the greater seems the speed of the running nebulae. This is 
baffling! Why should the aversion increase with the distance? The 
law of this increase in red shift is, in itself, extremely simple: the 
greater the distance, the greater — proportionately — the red shift. A 
nebula a hundred million light-years distant seems to run away from 
us ten times as swiftly as a nebula ten million light-years distant. This 
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law connecting the red shift with the distance seems to be fairly accu- 
rate, with some small systematic deviations; in spite of them it is 
good enough even to allow us to determine the distances of the far 
removed nebulae. 

We return to our question. What is the reason for the law of the red 
shift? 

In search of an answer, we leave the region of observation and 
enter the region of speculation: that of General Relativity Theory. 
There is a bridge leading to this region — ^an important principle be- 
longing partly to the field of observation and partly to the field of 
speculation. 

If we turn our reflector telescopes in different directions we see 
that — statistically — no one direction stands out sharply from the 
others. We find, generally, as many nebulae in one direction as in any 
other. Neither do we see that the number of nebulae per unit volume 
changes with the depth to which our reflectors penetrate. The universe 
seems to be fairly uniformly filled with matter. Of course, there are 
some irregularities — but small enough for us to assume, with good 
approximation, that there is no great difference between directions or 
points in space. 

Thus we conclude that the universe is uniform. We may have rushed 
too quickly to that conclusion. We know only a fragment of the uni- 
verse, and the new, larger reflector may reveal further irregularities 
and some systematic deviations from uniformity. Yet if the universe 
is not uniform we shall have to know how it changes in direction and 
in depth. Obviously, to say that the universe is uniform is to make the 
simplest possible assumption ; and in making that fundamental hypoth- 
esis we do not contradict experience. 

The assiunption, based essentially on observation, has been taken 
over and much sharpened by theory. It has become, so to speak, a 
moral commandment for our universe. We claim: the story of the 
universe — taken as a whole — must be the same, whether written from 
our galaxy or from any other nebula. Let us imagine, since no limits 
have been set to our imagination, that we send to each nebula an 
observer properly equipped with brains and instruments. The history 
of the universe will be the same for each of these observers. This is 
what we mean by the principle of uniformity. There will be small 
irregularities, of course, but a smoothed-out and idealized universe 
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will be reflected in the same way in the scientific descriptions of all 
these scientists on different globes in different nebulae. 

Now we have a powerful principle restricting the possibilities in the 
structure of the universe. The model of the universe must agree with 
the principle of uniformity ! 

We return to the previous question: How do we explain the red 
shift? Now the question becomes more general and more difficult. 
Under the principle of uniformity the observer on a nebula outside 
our galaxy notices the red shift : the nebulae seem to run away from 
him too ! Thus they do not run away from our galaxy alone but run 
away from one another — unsociable creatures, full of mutual aversion. 

But even this conclusion is slightly premature. Perhaps assuming 
that the nebulae run away from one another is not the only way 
to explain the red shift. All that we do assume at this moment is that the 
observer in each of these nebulae would confirm the existence of the 
red shift, and that he would find that that red shift is proportional to 
the distance. 

Thus we are led to another question: What possible structures of 
our universe are consistent with the principle of uniformity? Here the 
story of the structure of our universe becomes intermingled with the 
story of Relativity theory, more specifically with that of General Rel- 
ativity theory. 

Thus we must interrupt the tale of our universe and say a few words 
about geometry and its connection with physics. In doing so we shall 
have to consider a three-dimensional curved space. This is a difficult 
concept, but we can simplify it by talking only aI)out two-dimensional 
curved surfaces and explaining with their help, at least some of the 
essential ideas of modern cosmology. 

We imagine thinking creatures living on a two-dimensional plane. 
We can watch and even be moved by their actions as anyone knows 
who has shed tears in a movie. But we must not take the movie com- 
parison too seriously. We imagine the screen infinitely great, forget 
the perspective and visualize flat creatures with only one profile like 
those on an Egyptian painting. We assume too that these creatures 
have brains and act of their own accord. For them the two-dimensional 
plane is what three-dimensional space is for us. If they are intelligent 
they may, in time, develop the knowledge of plane Euclidean geom- 
etry — ^thc geometry that we learned in high school. Once they start a 
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journey along a straight line they will never return to their point of 
departure; two parallel lines will never meet, and the circumference 
of a circle will be 2n times its radius. These creatures — we may imag- 
ine — even have a primitive kind of physics. They may have experi- 
mented with light rays, they may have developed the concept of time 
and velocity ; they may have found that the velocity of light — as in 
our three-dimensional space — is 186,000 miles per second. 

Now let us proceed to the second chapter in our story of the two- 
dimensional creatures. At some moment when all these creatures were 
asleep, someone has transplanted them to the surface of a sphere — one 
so big that, in the beginning at least, they do not detect any change. 
Their communications are not sufficiently developed to discover that 
a journey begun ‘'straight ahead” will ultimately end at the point of 
their departure. In drawing a small circle, they will not find that its 
circumference is slightly smaller than 2jt times its radius. But as gen- 
erations of two-dimensional creatures die and are born, as their science 
and technique becomes more and more perfected, they will find out 
that something is wrong with their heritage of Euclidean geometry. 
They will conclude that it is more convenient and more consistent with 
their observations to use the non-Euclidean geometry of a sphere! 
For some time the conservative elements of the community will resist 
such an innovation and perhaps burn in a two-dimensional fire, crea- 
tures preaching non-Euclidean geometry. The conservatives may say 
that the rods used were not perfectly rigid, that some differences in 
temperature accounted for the apparent breakdown of the Euclidean 
geometry. But finally science will win in such a struggle, as it always 
does. Slowly the two-dimensional inhabitants of the sphere will rec- 
ognize that it is much more convenient to assume that their geometry 
is that of a sphere. Thus, they will learn that a “straight line” (great 
circle to you) is always closed; that a light ray sent from any point P 
returns to the point of departure. They will pronounce this true even 
if they cannot travel all around the sphere, even if a hundred genera- 
tions must be born and die before an actual experiment demonstrates 
that a light ray does return to its point of departure. They will deduce 
these results from the fact that in their neighborhood the geometry of 
a non-Euclidean character describes their phenomena better, more eco- 
nomically, than the old Euclidean geometry. A scientific revolution will 
have taken place among these two-dimensional creatures I 
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The story is not so fantastic as it sounds. Indeed, in some features 
it reminds us of our earth and the way in which its spherical shape 
came to be recognized. 

We return to the third and last chapter of our tale of the two- 
dimensional creatures. A new change has taken place. Again some- 
thing has happened suddenly to them while they were asleep ; but this 
event has been in the field of physics instead of geometry (if there 
can be said to be a clear-cut distinction between geometry and physics). 
Picture these creatures living on the sphere, and single out two oppo- 
site points on this sphere called the North and South pole. The tem- 
perature of the sphere, which has been uniform, undergoes a sudden 
change. It is cold at the poles, warmer away from them, and hottest at 
the equator. At the poles the temperature is absolute zero. This means, 
so we assume, that the dimensions of all the living creatures, of all the 
rigid rods, shrink to nothing as they approach the poles. Thus the 
creatures traveling toward the poles become smaller and smaller, their 
dimensions, their steps, smaller and smaller; and although they may 
travel along the equator or another circle of latitude, they will never 
reach the poles. Traveling along the circles of latitude, they may find, if 
the temperatures are adjusted properly, that every such circle is just as 
long as the equator ; because their rods and their own dimensions have 
shrunk so as to account exactly for this very fact ; the circles become 
smaller, but so do their measuring rods. 

Thus, our intelligent two-dimensional creatures are faced with an 
entirely new situation ; and they have two ways of adjusting their sci- 
ence to their changed world. If their two-dimensional bodies are not 
sensitive to the change of temperature, then they may assume that they 
live now, not on a plane, not a sphere, but on an infinite cylinder. It 
will be infinite for them because they can never reach the end while 
going north or south. But it will be finite if they travel along parallel 
circles and all the circles have for them the same radii because they 
know nothing of the change of scale that we noticed looking at their 
sphere with the advantages of three-dimensional human beings. 

On the other hand, if they are susceptible to cold and heat they may 
prefer to assume that they still live on a sphere, and that on the sphere 
there are now two very singular points which they will never reach 
because the temperature there is absolute zero. 

No one knows what will be the choice of these creatures. It depends 
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on many circumstances which we do not wish to analyze. They may 
even have two rival theories. They may start a two-dimensional atomic 
war between these two world philosophies. 

Our story has a deep moral. It sliows how intimately physics is 
connected with geometry. Remember that the two-dimensional crea- 
tures have a choice between assuming differences in temperature and 
spherical geometry on the one hand, or, on the other hand, no differ- 
ences in temperature and the geometry of a cylinder (which is essen- 
tially a Euclidean geometry). 

We, three-dimensional creatures, are in a similar situation. This is 
what the General Relativity theory has taught us. We must treat 
geometry and physics as one system. Our scientific task is to formulate 
such a single system, most consistent and convenient for the descrip- 
tion of the phenomena of nature. The system is good if it works. 

After this digression into the field of geometry, we return to cos- 
mology. We are looking for a model of the universe consistent with 
the principle of uniformity — a model that will explain the red shift 
observed from all the nebulae. Here mathematical analysis takes over, 
and all that we shall do is to quote and explain some of the results. 

True enough, the principle of uniformity and the law of the red 
shift restricts possible models of the universe. Yet, many models are 
possible, and the evidence of observation is not sufficiently conclusive 
to allow choice of a single one. Whatever the character of the universe 
we live in, we know at least that it is either open or closed. This impor- 
tant statement does not sound too impressive. It may remind you of 
the trivial fact that a door can be either open or closed. Yet the recogni- 
tion of two such possibilities is a great discovery. Before the General 
Relativity theory the statement that the universe is closed would have 
been meaningless. What are the characteristic features of an open, and 
of a closed, universe? 

Let us start with a closed universe. The universe of the two-dimen- 
sional creatures living on a sphere would be a closed one. For them, 
we remember, a light ray sent out returns ultimately to the point of its 
tleparture. 

Similarly our universe is possibly a closed universe although it is 
more difficult to picture than to describe mathematically a three-dimen- 
sional spherical space. Yet we can at least imagine in principle a crucial 
experiment telling us whether our universe is closed or not. Send a 
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light ray into open space. If, after some time, the light ray comes back, 
then the universe is closed. If it never comes back, then the universe is 
open. Of course such an experiment has some technical difficulties; 
but we may ignore them. The biggest difficulty is that we have too 
little time; according to our present knowledge it would take light 
billions of years to navigate our world and come back to us. Yet there 
is a chance that with the new 2(X)-inch reflector we shall be able to 
find out, in a roundabout way, whether our universe is open or 
closed. 

We can picture our universe as closed by suppressing one dimension 
and comparing it to the universe of the two-dimensional creatures liv- 
ing on a sphere. Pursuing this comparison, let us imagine golden 
points rarely, but uniformly, distributed through such a sphere ; they 
represent to us the nebulae of our world. What about the red shift? 
In answering this question we must slightly complicate our two- 
dimensional picture. Imagine that a sphere expands like a balloon 
under increased air pressure. This expanding sphere, rather than a 
sphere with an unchanged radius, is the two-dimensional model of our 
universe ! We see that such a model satisfies both the principle of uni- 
formity and the law of the red shift. Indeed I Our nebulae — the golden 
points on the expanding balloon — will remain uniform because they 
were dotted uniformly and because the expansion preserves the shape 
of the sphere and changes only its radius. The distances between the 
nebulae measured on the balloon will increase. An observer on any of 
these nebulae will see that others recede from him. It is also clear that 
very near to any chosen nelmla the speed of the expansion will appear 
to the observer proportional to the distance. 

We shall examine now the other possibility — that of an open uni- 
verse. Here it is unnecessary to suppress one dimension, and we may 
return to the three-dimensional picture of our space. It is best to under- 
stand this open-type universe from a historical perspective. 

Once upon a time all the matter of our universe was concentrated 
in a very small volume. In our idealized mathematical model we may 
say that it was concentrated in a point. Thus all the nebulae were 
squeezed tightly together; then something happened, and the whole 
world of matter exploded like shrapnel. The nebulae began to run 
away from one another with constant speed. Thus, as seen from our 
galaxy, those nebulae which had a greater speed than others moved 
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away farther than others. Today they still move uniformly. We see 
why such a history of our universe gives us the law of the red shift 
(proportional to the distance) and also satisfies the uniformity princi- 
ple. The farther away the nebulae are, the greater their speed, because 
they had this greater speed when the universe was created and they 
retain it because they move uniformly. The nebulae nearer to us 
have lesser speeds because they had lesser speeds at the moment of 
creation and they retained them. We also see, although this is slightly 
more difficult, that the principle of uniformity is not violated. Indeed 
all the nebulae were once together, and although we can say that they 
began to run away from our galaxy the same can be said by the inhabi- 
tants of any of the nebulae. The speediest of them would have a speed 
approaching that of light, and the entire matter of the universe is 
concentrated inside a sphere with a radius equal to the velocity of 
light c times the epoch to that has passed from the moment of creation. 
Each observer can draw such a sphere for himself, and such a state- 
ment will be true for any observer. The transition from one system 
(that is, from one nebula) to another is governed by the transforma- 
tion formulated by the Special Theory of Relativity. The so-called 
Lorentz transformation tells us how to describe phenomena in one 
system if we know the description in another system. Take, for ex- 
ample, our galaxy as a point O and a very far-removed nebula as a 
point P. Then P will be near the edge 5* of the sphere with the 
radius cto drawn around O. But the observer at P will imagine himself 
in the center of such a sphere too. All the nebulae between P and S 
will seem to lie on a contracted shell for the 0 observer compared with 
the P observer. This is because they move quickly. It is the result of 
the famous Lorentz contraction known to everyone who has studied 
the Special Relativity theory. For the same reason all the nebulae 
farther than 0 will appear to lie on a contracted shell for the ob- 
server on the nebula P. The history of such an open universe would 
be the same for any observer on any nebula ! 

It is only by a detailed calculation that we can show more explicitly 
how both the law of red shift and the uniformity principle follow 
from such a picture. 

When was our universe created? From the observation of the pres- 
ent red shift we can deduce that the expansion started some billions 
of years ago. 
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Now, since we know at least in outline the two possible characters 
of our universe we may ask : Is our universe open, or closed ? As I 
said before, there is not enough evidence to answer the question. We 
may ask a more modest one : Do we prefer an open or closed universe? 
This is, of course, a subjective question, and different scientists may 
provide different answers. Yet, I believe that a great majority of those 
who work on cosmological problems would prefer our universe to be a 
closed one. There is more mathematical beauty in a closed universe; 
such a universe is finite although it has no boundary. (The question 
what is beyond a three-dimensional sphere is meaningless ; there is no 
beyond, just as there is no beyond for the two-dimensional creatures 
living on a sphere.) The mathematical superiority of the closed uni- 
verse is apparent if we consider any physical problem on such a cosmo- 
logical background. In the open universe we have to worry about hap- 
penings at infinities because we have infinities of time and space in 
such a universe. We do not have them in a closed universe; and, to 
be technical for a moment, the problem of an electromagnetic field, for 
example, becomes an attractive boundary value problem, fitting much 
better into the general scheme of modern physical theories than when 
treated on the background of an open universe. 

This century has changed the picture of our world. From atoms to 
the structure of our universe we see revolutionary changes, a rapid 
development which can hardly be compared with any other in the short 
history of mankind. This development has sprung partially from needs, 
and if we look back it seems essentially determined by the previous 
state of science. But it would be wrong to assume that the entire devel- 
opment of science is utilitarian. It is not. Many of our speculations 
about atoms and about our universe were created because of man’s 
curiosity, because of his desire to penetrate deeper and deeper into 
the unknown. The utilitarian value of many of our theories may be 
nil ; but they help us to comprehend the world we live in. 

One such highly speculative question is: Is there any connection 
between laws governing the atom and those governing our universe? 
Some scientists believe there is one, and Sir Arthur Eddington de- 
voted many years of his life to speculations on this very problem. 
His views are shared, at least partly, by Schrodinger and Dirac, both 
leaders in the field of modern physics. On the other hand, to many 
physicists such an idea seems repulsive and almost ridiculous. They 
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do not believe that the microphysical world of atoms reflects in any 
way the macrocosmos of our universe. Even in science there are sub- 
jective views and tastes. My own view is that there is no possible con- 
nection between the microcosmos and macrocosmos if our universe is 
open, but there might be a connection if our universe is closed. Sub- 
stantiation of my belief would have to be too technical for this 
place. But even if it could be included here the arguments would of 
necessity be too vagfue to be convincing for holders of different views. 
On the frontier of science, in which men are at work, in which only 
scaffolds can be seen and the architecture of the future building pre- 
dicted with great uncertainty, scientists are divided in their views. 
Their divergent views may reflect different scientific environments 
and even different social attitudes. 

It is a temptation, in talking about our universe, and the distances 
between nebulae (remember? two million light-years), to frighten the 
receiver of such information with the loneliness of matter in vast 
space, with the mysteries of the universe, with the audacity of the 
high priests of learning who have glanced into it, with the mathemati- 
cal genius of its Creator, with the insignificance of our lives and 
human affairs compared with the harmony and beauty of nature. All 
this is, of course, utter nonsense, although books written in this vein 
usually sell well as long as people value muddled emotional thinking 
more than the rational approach, and as long as they regard under- 
standing as a poor substitute for metaphysical thrills. 

We are living on our earth, and nothing is as important for us as 
the social, ethical, economical climate we live in. Here on our earth 
were our cradles, and here will be our graves. Here we must live 
with our fellow men, and here we must do our best to bring about a 
better world. Yet it is a pleasant escape to reach above and beyond 
our earth, to contemplate problems that have little to do with our daily 
lives. But it seems silly to bring back from such a journey into space 
and time contempt for our surroundings because our earth is small and 
because the nebulae are far away. The moral of such a journey, as 
of any journey into the field of science, seems to me obvious. Scien- 
tific method combines observation and speculation. It acts dispassion- 
ately, rejecting theories that do not work, accepting and pursuing those 
that do. This is the lesson that we could learn from science and apply 
to our social affairs. It may take some time. Let us not be too pessi- 
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mistic. Our world is still young, and in it science is only three l\indred 
years old. \ 

The modern picture of our universe, like all scientific creatic^s, is 
the result of the work of many men. Some of them have been faen- 
tioned in our story. Let us quote a few of the very important names 
omitted: the Dutch astronomer, de Sitter; the Russian, Friedmatui; 
the Belgian, Lemaitre; the American, Robertson. But there are ai\o 
many others. Science is a cooperative venture which does not kno^, 
racial or national boundaries, and in which scientists of the civilized ' 
world collaborate successfully, if allowed to do so. 
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T he universe contains energy in one or the other of two forms, 
commonly called matter and radiation. Both are atomistic, or 
‘‘quantized,’' not continuous. Quantum mechanics is a descrip- 
tion of this fact, a method of taking account of the atomicity 
or discreteness of nature. Pre-quantum, or classical, physics suf- 
fices whenever the assumption that matter is continuous is justified, 
that is, when the atomicity does not make any difference because many, 
many atoms and/or quanta are involved. For atoms, molecules, crys- 
tals, free electrons, and radiation, quantum mechanics gives a com- 
plete and adequate description — ^within limits which we shall have to 
examine at the end of our discussion. Within this same realm, on the 
other hand, classical physics often gives quite wrong and misleading 
answers — ^answers which do not correspond with experimental results. 
Which is just another way of saying that it fails to account for the 
atomicity which exists in the world. 

There has been much confusion and misunderstanding in the inter- 
pretation of the principles and concepts of quantum mechanics. I shall 
not soon forget the remark of a colleague from an unnamed depart- 
ment in an unnamed university: “I'm happy about modern physics. 
At last the physicists admit that they don't know anything for sure, 
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either.’* This is an extreme case of misinterpretation of a technical 
word, ‘‘uncertainty,” but it is by no means isolated. Even within the 
field of physics there was for a long time difficulty in comprehending 
and accepting fully the radically new ideas of the quantum mechanics. 

New ideas are always difficult to accept. But the principles and con- 
clusions which become a part of the body of any science are the in- 
escapable consequences of experimental research. This has been so 
with the principles of quantum mechanics. Physicists hope to improve 
their ideas tomorrow, as new facts are discovered; but, as far as it 
goes, today’s physics is right. It has been substantiated by all the tests 
that could be devised, and has given rise to almost countless applica- 
tions. For the future, there is, in the words of Franklin D. Roosevelt, 
“science, the endless frontier.” The multitude of unsolved problems will 
surely, sooner or later, lead to ideas as radically new as was the quan- 
tum hypothesis, but science will lose nothing but ignorance. 

Of course scientists do make mistakes. But mistakes do not stand the 
test of time and the repetition (with variations) of experimental pro- 
cedures. Scientists even, like other people, learn from mistakes. Classi- 
cal physics, however, was and is no mistake, but a success, a triumph. 
In a sense one of its triumphs is that it gave birth to quantum me- 
chanics. 

The roots of quantum mechanics are deep in the history of physics, 
particularly that portion which deals with light. It was in the field 
of light, which had come to be coincident with that of electromagnetic 
radiation, that it was necessary to introduce the quantum hypothesis 
in 1900. This was twenty-five years before the mathematical theory 
was developed, twenty-five years in which the evidence was accumulat- 
ing to make the famous and rather unfortunately named “uncertainty 
principle” inescapable. 

In the second half of the seventeenth century there was a contro- 
versy over the nature of light. It had become evident, from the astro- 
nomical observations of Roemer and others, that light travels at a 
finite speed. But what is it that travels? Mechanics suggested two 
alternative possibilities, particles and waves, the behavior of both 
being well understood. A particle is like a billiard ball, only smaller ; 
and everybody has seen waves on the surface of a liquid. In spite 
of the success Huygens achieved in explaining the observed optical 
phenomena in terms of a wave postulate, the contemporaneously more 
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accq)tab>e idea was that light consisted of minute particles, whose de- 
gree of fineness determined the color of the light. All Newton s great 
discoveries in the field were explained by him on this basis, and his 
vast prestige sufficed to discourage any serious questioning of the 
hypothesis for more than a century. It must be admitted that the evi- 
dence at hand could be equally well described one way or the other. 

But progress in science is relentless, if uneven in rate. By the early 
nineteenth century, crucial experiments were designed to answer the 
question, “Particle or wave?” The experiments of Young and Fresnel 
proved, once and for all, that light is wavelike. The exhibition of inter- 
ference effects, such as are shown by two waves on a pond, may almost 
be talfpn as the definition of a wave. Interference experiments are 
repeated in every elementary physics laboratory and in a host of appli- 
cations today. But the question which Young and Fresnel correctly 
asked, and to which they found the correct answer, proved, nearly 
a century later, not to be the right question at all. This of course they 
could not possibly know. 

The nineteenth century was a highly fruitful one for physics. New- 
tonian mechanics had been made at once more elegant and more pow- 
erful by the mathematical techniques of Lagrange, Hamilton, and 
others. Brilliant discoveries in the field of electricity and mag- 
netism flowered into the electrodynamics of Faraday and Maxwell, 
with the prediction that light itself consisted of electromagnetic waves. 
The confirmation of this prediction constitutes one of the most beauti- 
ful examples of the interlocking roles of scientific theory and experi- 
ment. In heat the development of thermodynamics and the statistical 
mechanics of Gibbs and Boltzmann not only became well substantiated, 
but served as the basis for the gigantic chemical industry. 

Except for a few unsolved problems physics seemed to be sitting on 
top of the world. Nearly everything was explained, the end of the 
road was in sight, the riddles of the universe — of physics, at least — 
were almost completely answered. Not everybody thought so, of 
course, but such an attitude was almost inevitable for Lord Rayleigh, 
of whom it has been said that he solved all the problems of theoretical 
physics which he could have known about. Even Michelson thought it 
unlikely that there would be more great discoveries, and in his view 
physics vras doomed henceforth to investigate the fifth and sixth 
decimal places. In this beautifully clear sky— ceiling unlimited— Kel- 
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vin perceived two clouds. One of them, the Michelson-Morlcy experi- 
ment, led directly to the theory of special relativity. The other was the 
distribution of energy in electromagnetic radiation at equilibrium in a 
cavity, the famous “black body” problem. 

The answer given by electromagnetic theory and statistical me- 
chanics to the question of how energy is distributed according to fre- 
quency (at a given temperature) was straightforward and unambigu- 
ous. It was also quite wrong — ^i.e., it was in complete disagreement 
with the result of experimental measurement. 

This paradox was resolved by Planck in a manner which could be 
described as main strength and awkwardness, except that the answer 
was rather elegant. The problem he set for himself was not “How 
can this be understood in terms of the properties of matter and radia- 
tion ?” but “What assumption is necessary to produce a formula which 
can be made to agree with experiment?” To answer this question he 
had to postulate the quantum ; that is to say, he had to disregard some 
of the axioms of physics and conclude that the energy of an electro- 
magnetic wave of frequency v cannot be assigned arbitrarily, but has 
only the discrete values E=nhv, Here n is an integer, and the size of 
the constant h is determined to make the formula fit the experimental 
distribution curve quantitatively. It follows that the mechanical oscil- 
lators, which absorb and emit the radiation, have corresponding dis- 
crete energy levels. 

The value of Planck’s contribution is not lessened by its initial 
arbitrariness. In the first place the condition for validity of any hy- 
pothesis is that it be compatible with experiment. In the second place 
he broke the ice, however timidly, into a whole new world beyond the 
scope of nineteenth century physics. Historically it does not matter 
much that Planck himself failed to follow through, and spent much 
time and effort trying to find a less radical solution. Other people, 
notably Einstein, grasped the significance of this revolutionary idea. 
There began the building of a theory, the fundamental cornerstone of 
which was Planck’s hypothesis. 

It was Einstein who postulated the existence of particles of light, 
called “quanta” or “photons,” each with energy equal to hv. In terms 
of the quantum he explained the puzzling variation of the specific 
heats of solids with temperature, and the photoelectric effect. All this 
did not by any stretch of the imagination mean a return to the corpus- 
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cular theory of Newton’s time. No single bit of evidence for the wave 
nature of light had been disproved : interference and diffraction effects, 
as well as increasingly many other experiments on radiation, still stood 
to show that light consisted of electromagnetic waves. It was only 
that light also behaved like particles. 

What this means is that for a given frequency v, no smaller amount 
of energy is emitted or absorbed, or can be detected in any way, than 
hv. The only way we can have smaller amounts of radiant energy is 
to have lower frequencies, for which the quantum is smaller (not in 
size, but in energy). The reason quanta remained undetected for so 
long is clear from a consideration of the size oi h — 6.61 X 10“^^ erg 
seconds. A quantum of green light, say, has an energy of about 
3 X 10“^^ ergs, or 3 X 10"^® watt seconds, and a quantum of radiation 
from a typical radio broadcasting antenna has roughly a billionth as 
much. The senses cannot distinguish such small amounts of energy, 
and experiments have to be carefully devised to record them. 

The evidence for light quanta became quite irrefutable. The hypothe- 
sis not only received the somewhat indirect confirmation of Einstein’s 
work mentioned above : experiments by Compton and Simon indicated 
that light travels as corpuscles, i.e., that quanta are sufficiently well 
localized in space to act like particles in collisions with electrons. To 
describe such a collision one must define what one means by the mo- 
mentum of a photon ; but the theory of relativity had provided a guide 
for this — if the energy equals hv, then the momentum p is given by 
p = hv-^ c, where c is the velocity of light. 

By this time it must be clear that the answer to the question ‘Ts 
light wavelike or corpuscular ?” is “Both !” In terms of our nineteenth 
century mechanics concepts light is dualistic in character. It is possible 
not only to define the wave length, frequency, and velocity of light, all 
of which characterize a wave, but also the energy, momentum, even 
position, of a photon. There are limits on the definiteness with which 
we can ascribe to light these attributes of a particle, limits readily 
acceptable because they are obvious in terms of the wave picture. For 
example, no one would ever say, “The wave is localized at this geo- 
metrical point,” and every student of physics knows that a perfectly 
monochromatic wave is infinite in extent. 

The apparent contradiction lies in our concepts “wave” and “parti- 
cle,” modeled after macroscopic mechanical phenomena which can be 
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experienced directly by our senses. If consideration of the corpuscular 
nature of light, in addition to its wave aspects, is necessary for the 
understanding of a given experiment, we are in the realm of what we 
call quantum phenomena, for which there is no classical analogue. 
There is thus no visual model, and we have to use two apparently 
contradictory models simultaneously. 

Meanwhile light could not be, and was not, considered apart from 
its interaction with matter. The quantum mechanical description of 
matter grew out of the context we have been describing, with its own 
but much the same kind of conceptual difficulties. There were amends : 
the complete theory achieved a unified description of matter and radia- 
tion which is one of the most brilliant successes of science to date. 

^ The first direct application of the quantum idea to matter was made 
by Bohr in 1913, when he applied the energy levels of Planck’s oscil- 
lators to Rutherford’s model of the atom. Its success in accounting 
for the empirical Ritz combination principle and other features of 
atomic spectra was most gratifying. Today the original Bohr theory 
looks crude and unsatisfactory. It was based on a number of ad hoc 
hypotheses which were in direct contradiction with what could be 
expected on the basis of classical physics, but it involved no change in 
the ideas of the particles composing the atom. Bohr’s electrons and 
nuclei were particles after the billiard-ball model, except that they 
behaved in a peculiar way as regards possible energy states, etc. But 
in this connection Bohr introduced a most important and fundamental 
principle, called the "'correspondence principle.” It states that in the 
limit of large quantum numbers, or actions large in comparison with 
h, Planck’s quantum of action, the laws of quantum mechanics are the 
same as those of classical physics. That is to say, if you apply quantum 
mechanics to problems where the atomicity or quantum nature of 
matter and radiation makes little difference, you get the classical 
results. Newtonian mechanics and classical electrodynamics appear as a 
special case, so to speak. Which, in view of the vast amount of sub- 
stantiating evidence for the classical results, constitutes an argument 
for the correctness of the quantum theory. A necessary, although not 
the sufficient, condition for the validity of any new theory is that it 
not be in contradiction with older and well established results. 

Put forward about ten years later than Bohr’s atom, De Broglie’s 
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hypothesis was Ihe complement of Planck's. It stated that matter itself 
is wavelike. Analogous to the definition of the momentum of a photon 
as p ^ hv-^c, or p = define, for particles, a wave length 

X = h-^p, or mv. This hypothesis in itself added nothing to 

the theory of the fitom. Its only virtue was the supreme one of experi- 
mental verificatioi\. When the test of a wave was applied to electrons, 
i.e., “Do they exhibit interference?" the answer given by experiment 
was “Yes." 

What was now tiecessary was a mathematical mode of describing 
atoms and atomic phenomena consistent with Bohr's energy levels, 
De Broglie's hypothesis, and the many experimental results which 
had been or could be obtained in this field. Actually two such schemes 
were developed : Schtodinger's formulation, called “wave mechanics," 
made direct use of De Broglie’s hypothesis. A different, but entirely 
equivalent approach, due to Heisenberg and others, started from 
Bohr's correspondence principle plus the principle of quantization. 
Heisenberg's “matrix mechanics" is more formal, depends less on any 
visualization, but is like the wave mechanics in that it demands correla- 
tion with experiment only in the results, not the intermediate steps, 
of any physical process. Both make use of classical mechanics, and, as 
we noted, both methods amount to the same thing. Together they 
constitute what is today called quantum mechanics. 

The details of these theories do not here concern us, but their basis 
does, together with its implications. We must note that the conserva- 
tion laws of energy and momentum are still valid, and that the sense 
of the correspondence principle is maintained. The new axioms express 
the limitations of nineteenth century mechanics and electrodynamics : 
they constitute not so much a renunciation of the old axioms as a 
statement of how far the old axioms can be pressed. They also indicate 
the path to be followed outside the limitations of classical physics. 

The fundamental axiom of quantum mechanics is the uncertainty 
principle. It is expressed in terms of the concepts of the particle pic- 
ture, and specifies the limits within which that picture can be applied. 
If ;r is a space coordinate, describing position, there is an uncertainty 
in the specification of x which is called Ax. Similarly the momentum 
p, which is the mass times the velocity in the x direction, is indeter- 
minate by an amount Ap. The principle makes no statement about each 
of these uncertainties separately, but it does say that their product is 
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not less than h, Planck's constant, divided by the numerical factor 4jt. 
Mathematically it is often stated ApAx ^ h, where ^ means ‘‘is of 
the order of magnitude." The same statement is true of uncertainties 
along the other two space coordinates and their corresponding mo- 
menta. It is also true of energy and time : AEAt ^ h. 

The uncertainty principle applies to both light quanta and to material 
particles. If valid for one it must be valid for the other, for conserva- 
tion of energy and momentum. This principle is the key to the whole 
of quantum mechanics, if properly understood. To its understanding 
Niels Bohr has undoubtedly contributed more clarity than any other 
single individual, and much of what we shall say here is due to 
him. 

The basic idea, in terms of the concepts “wave" and “particle," is 
the duality of both matter and radiation. Both behave sometimes or 
partly as waves and sometimes or partly as particles. These two forms 
of energy are of course not identical: although the wave concept is 
useful in describing matter, indeed necessary, the waves are of quite 
another kind from light waves. Matter waves are complex, in the 
mathematical sense. An analogy may be helpful. Minkowski and Ein- 
stein found it convenient and enlightening to treat time as a fourth 
dimension in complex space-time ; but that does not mean that anyone 
would confuse a clock with a meter stick, or that because we represent 
time geometrically along the imaginary axis it is any the less physically 
real. This despite the fact that time and space get “mixed up" with 
each other in any transformation to a relatively moving system of 
coordinates. So, also, although both matter and radiation have the 
dual characteristics of wave and particle, they are essentially different, 
convertible into each other in accordance with the now famous equa- 
tion E = mc^, but quite easily distinguishable. 

Bohr (e.g., Physical Review, Vol. XLVIII, 1935, p. 696) has 
pointed out that our difficulties in visualizing quantum phenomena 
arise from the inadequacy of our classical concepts. What right have 
we to suppose that we can get a full understanding of these things in 
terms of billiard balls and waves on a pond? We must be prepared to 
accept as what actually happens the findings of carefully designed and 
performed experiments, whether they correspond to what one would 
expect from our visual models or not. The test of an adequate theory 
results from the proper identification of the theoretical predictions 
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with those findings. The concepts of the theory, its vocabulary, must 
be related, directly or indirectly, to something measureable. 

Now all experimental atomic data are somewhat indirect. What we 
actually observe, with our senses, is not the phenomenon itself, but 
is geared to it by the most ingenious and foolproof arrangement we 
can devise. The result of an individual measurement we interpret as 
one of the classical concepts like position, or momentum, or frequency ; 
but what we see is something triggered or set off by an atomic process 
which is completed in the making of our single record. Immediately 
the question arises, Is this due to nature or to the inadequacy of our 
measuring instruments? One characteristic of quantum mechanics is 
that the theory itself gives no way of following the intermediate steps, 
or details, of the process. Is this a failure of the theory? Or does it 
not make sense to ask for a more complete description? It is possible 
to ask meaningless questions. Perhaps no one would ever be guilty 
of trying to find the color of Middle C, but physicists of sixty years 
ago were trying very hard to find out whether we move with respect 
to the ether or drag it along with us. It was hard to accept the answer 
that we neither move freely through, nor drag, the ether. 

In our case it does turn out not to make sense to ask for a more 
complete description, at least for ordinary atomic processes. The 
variables in terms of which the state of a particle is described cor- 
respond to the concepts of Newtonian mechanics : space coordinates 
and time, or energies and momenta, such as are used in Newton’s 
second law of motion. Naturally these are the quantities we devise 
experiments to measure. The uncertainy principle means that we can- 
not blithely assume that in atomic physics the system, or object, has 
definite values of all these variables. The uncertainty is not in our 
knowledge, but in the quantity to be measured. In other words, the 
uncertainty principle applies to nature, whether we happen to look at 
it or not. (The inappropriateness of the word “uncertainty” becomes 
apparent.) In classical physics it was natural to assume that any 
variable has a definite value, even though its value is unknown, be- 
cause in principle it could always be measured. The meaning of the 
dual aspects wave and particle is that this is not entirely so, either 
for atomic particles or for photons. It is true only within limitations. 

These limitations can be fully expressed in terms of classical con- 
cepts if one examines the process of measurement. It is by analyzing 
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the process of measurement that Bohr has shown that the quantum 
mechanics is self-consistent and complete over its whole range of 
applicability. In classical physics a measurement can be made, in prin- 
ciple, without affecting the object measured. In quantum physics one 
must remember that measuring apparatus consists of matter and 
radiation which are subject to the same uncertainty relations as the 
system on which the measurements are made. The measurement of 
any variable necessarily disturbs the system, so that it cannot be 
assumed that it is in the same state whether or not a measurement 
is made on it. 

This is shown quite clearly by an examination of the experiment 
by which Young originally established the wave nature of light. We 
know now that the same experiment can be performed with the substi- 
tution of a beam of electrons for the light ray. The apparatus and the 
results are indicated in the drawing. A beam of monochromatic light 
(or electrons) from the source falls on a pair of slits, whose length 
extends perpendicular to the page. The intensity distribution on the 
screen, or amount of blackening on a photographic plate, is indicated 
by the curve. In terms of waves the pattern on the screen is easily 
understood, and can be predicted by means of Huygens* principle. 
But what is the interpretation in terms of particles? 


— 

SOURCE 


SCREEN 

To a classical physicist it seems clear that each photon or electron 
reaching the screen passes either through the top slit or through the 
bottom one. It would follow that he could do the experiment twice, 
with the same photographic plate serving as a screen, once with the 
lower slit covered and again with the upper one covered, and get the 
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same intensity pattern. Each trial would constitute a measurement of x, 
the coordinate perpendicular to the length of the slits and parallel to 
the screen. But this is simply not so. The blackening on the plate from 
the two experiments bears no resemblance to that obtained when both 
slits are open. In other words a measurement of position, to the extent 
of answering the question ‘'Through which slit did the particle come?’' 
completely destroys the interference pattern. 

Yet the particle nature of the electron or photon is still there. If the 
source gives off only one electron or light quantum it will produce a 
single spot on the screen. The full pattern is produced by a succession 
of particles. Knowing the pattern gives some information about the 
result for a single particle, however, in that it indicates the probability 
with which any electron or photon will strike a given portion of the 
screen. In this sense the laws of physics which follow so simply from 
the wave picture have only statistical validity in terms of particles. 

Because a good diffraction pattern can be obtained only with a nearly 
monochromatic beam of light (or a stream of electrons all having 
nearly the same velocity) and the pattern can be calculated from the 
wave length, Young’s experiment is essentially a measurement of 
momentum, including the component of the momentum in the x direc- 
tion. Our attempt to measure simultaneously the position, by closing 
first one slit and then the other, failed. Of course we know something 
about the position — namely, that the light came to that part of the wall 
where the slits are ; but to an accuracy comparable to the dimensions 
of the slit system we failed. It takes a little mathematical analysis to 
show that the uncertainty is quantitatively given by the relation 
Ap Ax but this can be done. 

It thus becomes evident not only that the uncertainty principle cor- 
responds to the experimental facts, but that it does not result from 
inadequate apparatus. Our slit system could be an ideal arrangement, 
as perfect as we please, and the same set of facts would occur. Nature 
is like that. We got slapped down in trying to determine both position 
and momentum simultaneously, because the question did not make 
sense. We were trying to impose our nineteenth century billiard-ball 
model on a situation to which it did not apply. In other words, elec- 
trons and light quanta are only somewhat, not altogether, like billiard 
balls. 

Bohr has called pairs of variables to which the uncertainty principle 
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is found to apply — like position coordinates and the corresponding 
components of momentum, or energy and time — “complementary.” 
The word comes from the fact that the combination of both aspects 
of physical phenomena, say position and momentum, characterizes the 
method of classical physics, so that they are complementary to each 
other in this sense. In quantum phenomena we may measure one of 
two such aspects as accurately as we please, but at the cost of renounc- 
ing precise knowledge of the other. In this “freedom of choice,” says 
Bohr, “we are concerned with a discrimination between different 
experimental procedures which allow of the unambiguous use of com- 
plementary classical concepts'* (Italics Bohr's.) The limitations on the 
use of classical concepts, which are imposed by the nonclassical nature 
of the electron or photon, correspond to the impossibility of carrying 
out the simultaneous measurement of two complementary variables. 

There has been much discussion of causality in quantum mechanics. 
Physical laws are descriptions of the behavior of physical systems 
under given conditions, and are useful because they enable us to pre- 
dict future behavior from present knowledge. Have we given this up 
in any sense? The answer is a decided “No!” It is true that we cannot 
follow the path of an electron as we can that of a billiard ball ; but the 
reason is that an electron is not a billiard ball. Wave mechanics is 
concerned precisely with a wave function describing the state of the 
system, and a wave equation which tells us how this function changes 
in time. It is the business of quantum mechanics, like the rest of 
physics, to make predictions. These predictions are substantiated by 
experiment, and the important ones are just those which were im- 
possible to make on the basis of classical physics. “In fact,” according 
to Bohr, “it is only the mutual exclusion of two experimental pro- 
cedures, permitting the unambiguous definition of complementary 
physical quantities, that provides room for new physical laws, the 
coexistence of which might at first sight appear irreconcilable with the 
basic principles of science.” 

Our discussion up to now has been concerned with the nonrelativis- 
tic quantum mechanics founded by Heisenberg and Schrodinger. For 
the phenomena within its range of validity this theory is now as well 
substantiated as classical physics. But, like every other advance in 
science, it has its own limitations. Quantum mechanics as it stands 
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today is no final answer, but only a beginning. There are many prob- 
lems it leaves partially or wholly unsolved. 

It is the relativistic quantum mechanics which is not entirely in 
order. Even before the advent of quantum mechanics it was clear that 
relativity would have to be considered in any theory, since Newtonian 
machanics is an approximation valid only for velocities small in com- 
parison with the velocity of light. Relativisitc effects can be considered 
as corrections in Schrddinger and Heisenberg mechanics. Great ad- 
vances have been made by Dirac, Pauli, and others toward a con- 
sistent theory, with relativity built in, so to speak, and not merely 
tacked on. Dirac’s relativistic quantum mechanics of the ordinary 
(negative) electron led to many predictions confirmed by experiment. 
It even made possible an understanding of the positive electron, or 
positron, when it was discovered in 1933. It has cleared up a number 
of points in the nonrelativistic theory, notably the special axiom which 
was necessary for the treatment of identical particles (Pauli’s exclu- 
sion principle). But for very high energies, and very small distances, 
such as are involved in atomic nuclei, there is as yet no adequate 
theory. It is somewhat embarrassing, to put it mildly, that present 
theory often leads to mathematically infinite answers in the compu- 
tation of effects which are in reality small. The interaction of a free 
electron with radiation, and the ‘‘self-energy” of an electron, are ex- 
amples of quantities to which the theory gives infinite answers. Some- 
times it is possible to interpret the results physically by keeping only 
certain terms of a divergent series, or by the ad hoc introduction of a 
“cut-off radius” to make infinite integrals converge; but such tricks 
are obviously not satisfactory. 

Just when physics will break through these difficulties and repeat on 
a higher level the process of pushing back the boundaries of knowl- 
edge cannot be said. Experimental evidence is accumulating which 
should serve as a basis for new theory. Studies on cosmic rays, and 
experiments which will be possible with the powerful machines now 
under construction for accelerating particles to high energies, ought 
to throw light on possible paths. Bohr has already suggested that 
perhaps it is wrong to expect an adequate theory of the electron (both 
positive and negative) by itself. Twenty years ago it was thought 
that all matter was composed of positive protons and negative elec- 
trons. The list of “elementary particles” now includes not only elec- 
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trons and positrons, protons and neutrons, but also at least two dis- 
tinct kinds of mesotrons (with masses intermediate between those of 
the electron and proton). There is evidence for the existence of two 
different ‘‘neutrinos,” if energy and momentum are to be conserved. 
Most of these particles are unstable, and “decay” into other particles 
or radiation. Perhaps the next major step in theory will be a formalism 
into which all of these particles fit, or at least which simultaneously 
describes several of them. But these things are not yet clear. 

Physical theory at any given time in the history of science is the 
best and most consistent description, in language and mathematical 
symbols, which can be made of a whole range of physical phenomena 
and their interrelations. It cannot rely on abstract thinking, but is built 
only in very close contact with experiment, involving the interplay of 
suggestions back and forth between the laboratory and the mathemati- 
cal analysis. Where conflict between theory and experiment occurs, 
persists, and is confirmed, the theory must be revised. How it is 
revised depends in detail on the experimental discoveries. The present 
state of affairs, with infinities cropping up in the theory which have no 
physical counterpart, and with the experimentalists still discovering 
new elementary particles in 1947, may seem discouraging. But the very 
recognition of the existence of so many unsolved problems is en- 
couraging. We are in little danger of repeating the closed outlook of 
Michelson, Rayleigh, and other great physicists of fifty years ago. 
The speed with which science achieves new marvels depends on moti- 
vation, as well as personnel and technical resources, and on the extent 
to which cooperation is possible between scientists everywhere. These 
things we have left out of account, but they are the basis for greater 
worry today than the purely technical difficulties ahead. 
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A MATERIALISTIC approach to biology involves the answer- 
ing of the following questions, among others : 

(1) Can we give an account of the phenomena of life in 
terms of existing physics and chemistry? 

(2) Is it likely that this will be possible at a later date? 

(3) Is it likely that such an account will be possible in terms of 
physics and chemistry as developed later on? 

(4) Is it likely that living beings developed from nonliving ones 
without the intervention of other living beings ? 

My own answers are: (1) No. (2) I am doubtful, but I think not. 
(3) Yes. (4) Yes. Five years ago I would have given a firm negative to 
question 2. Now I am not so sure. Clearly ©ne cannot pose question 4 
so as to demand a categoric answer until living beings have been made 
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synthetically, or systematic attempts to make them have failed, and 
until we know much more about what the earth was like a thousand 
million years ago. 

The existing account of life in materialistic terms is, so to say, 
patchy, A complete account would give a schedule of all the atoms in 
a simple organism such as a bacillus or a unicellular alga at a certain 
time, and in the relevant parts of its environment, with such properties 
of them (e.g,, energy levels) as were needed. The system would then 
be followed through until we had two comparable bacteria or cells, 
each change being shown to be of the kind and degree predicted on 
the basis of physics and chemistry. 

Such an account is of course beyond our powers in the case of the 
simplest chemical reaction, and perhaps always will be. We can merely 
describe the behavior of typical atoms, and apply statistical methods to 
large aggregates. This gives extremely satisfactory results in chemistry, 
because we are dealing with a few kinds of molecules, and a great many 
of each kind. 

It has a limited application in biology because the functional unit of 
life, such as a cell, usually contains only one or two molecules of 
certain species, notably genes, and because the number of different 
molecular species is exceedingly large. So far we have only described 
molecular species, of which the number per cell is to be counted in 
millions or at least in thousands. 

Thus a single bacterium, according to Mcllwain,^ contains about 
100,000 molecules of nicotinic acid, 1,000 of folic acid, but only one, 
or some small number, of the catalyst responsible for making panto- 
thenic acid from lactate, /?-alanine, and inorganic salts. 

It will be seen that any materialistic account of life must be funda- 
mentally an account in terms of chemical change. At is simplest level, 
life is just a self-perpetuating pattern of chemical reactions. In the 
course of these, some sort of form is built up. But we do not distinguish 
different kinds of bacteria by their forms. Movement of a gross 
character is not an essential of life. Some kind of feeling may be, 
but we have no evidence on this matter. Such an account of life at a 
low level is of course very incomplete ; but, as we shall see, there are 
no facts which suggest that we cannot approach it indefinitely. 

Supposing such an account to be possible, we have further to ask 
whether a simple organism could have come into being from in- 
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organic matter, and whether it could have evolved into the various 
types of living organism existing today. The former question has 
hardly been tackled seriously, though it has not been neglected. The 
latter has been very seriously considered by Darwin and his successors. 

Before we return to them, let us deal with the physicochemical basis 
of life. Theoretically, it might seem best to deal wholly with bacteria 
or protista ; but there is no doubt that they have a capacity for self- 
regulation and healing of injuries, and these processes can be better 
followed in higher organisms. 

Living substance is built up of the same kinds of atoms as are found 
in non-living material. Most of its weight consists of water ; the rest, of 
a great variety of compounds including proteins, carbohydrates, fats, 
nucleic acids, and various intermediates, such as nitrogenous poly- 
saccharides and lipins. These have skeletons of carbon atoms and 
commonly contain — besides hydrogen, oxygen, and nitrogen — phos- 
phorus (always penta valent) and sulphur (usually bivalent). Other 
elements occasionally found in the large molecules are iodine, mag- 
nesium, zinc, copper, iron, and probably manganese. Boron may 
perhaps be so associated. Cadmium, vanadium, and other rare elements 
seem to be so occasionally. Sodium, potassium, magnesium, calcium, 
chlorine, and sometimes silicon, exist in ionized solution or ionic 
crystals, chlorine being incorporated into a few organic molecules by 
some molds. All the above are probably essential to life, though all are 
not so in all species. No sort of atom is peculiar to life, nor is there 
any evidence that anything leaves the body at death. A certain pattern 
of chemical events comes to an end, but there is no suggestion that 
vital spirits escape. 

Life is characterized by certain transformations of matter and 
energy. The energy is ordinary energy, as the matter is ordinary 
matter. The energy is derived from two sources. On the one hand 
radiant energy is used to synthesize organic molecules from water or 
hydrogen sulphide, carbon dioxide, nitrates, sulphates, and the like ; 
oxygen or sulphur being liberated. On the other hand energy may be 
derived from the oxidation of organic, or more rarely inorganic, 
molecules or from the rearrangement of the atoms of organic mole- 
cules, as when yeast produces alcohol, carbon dioxide, and a little 
free energy, from the fermentation of sugar. The energy liberated in 
this way appears as heat, kinetic and potential energy, sound, light, and 
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electrical potential energy. There is nothing to suggest that any peculiar 
form of energy characterizes life. The balance sheet between the 
energy available from food and oxygen and that put out in various 
ways is remarkably accurate. This is notably so in man, where it might 
have been expected that energy would have been converted into meta- 
physical forms (e.g., will or thought) or derived from metaphysical 
sources. 

Organisms appear to obey the second law of thermodynamics as 
completely as the first. Certainly they decrease their own entropy over 
long periods ; but they do so by extracting negative entropy from their 
environment — for example, from sunlight and from food plus oxygen. 
Entropy increases during the process taken as a whole, which may be 
compared to the action of a water hammer in raising some of the water 
in a falling stream to a high level, at the expense of the energy of the 
remainder, or of a steam engine in operating an arc lamp at a tem- 
perature higher than that of its furnace. 

Sixty years ago scientists who admitted this nevertheless thought 
that it would be hopeless to follow the fate of the atoms of food after 
they entered the cell. The word ‘‘protoplasm’* was used not only to 
cover our ignorance of intercellular events but to suggest that they 
were insusceptible of further analysis. Since then a large number of 
enzymes have been isolated from cells, each of which can catalyze a 
particular step in metabolism. Thus one enzyme catalyzes the loss of 
two hydrogen atoms from one carbon atom of a sugar, and thus the 
local oxidation of the sugar molecule; another enzyme, the breaking 
of a sugar molecule into two molecules of a three-carbon sugar, and 
so on. Another builds up glucose-phosphate molecules to form starch 
and phosphateions. All enzymes appear to be proteins, though many, 
perhaps all, have a non-protein prosthetic group such as a porphyrin- 
metal complex, attached to a larger mass of protein. Given the exist- 
ence of about a thousand species of enzymes in a cell, it seems ex- 
tremely probable that the whole of its metabolism can be accounted for. 
The isolation of all the enzymes in a particular type of cell does not 
seem an impossible goal, even if only a fraction have yet been isolated 
from any particular type. 

Enzyme action seems to differ in no essential way from any other 
chemical action. We can not merely describe it, but predict it. Thus 
Briggs and Haldane produced the fundamental equations for the 
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kinetics of a simple type of enzyme action according to which, when 
an enzyme is introduced into a solution of its substrate, the enzyme- 
substrate compound is produced at a certain rate. Later it was found 
that certain enzymes changed color on combining with their sub- 
strates ; and eighteen years after Briggs and Haldane, Chance (1943)* 
showed that peroxidase follows the laws which they had deduced. 
Colored enzymes are important in another way. Keilin has followed the 
color changes in oxidative enzymes within a living cell, and shown that 
they are precisely the same as those undergone when purified solutions 
of the same enzymes are acting on their purified substrates. This dis- 
poses of the idea that enzymes are only dead fragments of giant living 
molecules of protoplasm, and that their action inside the cell is 
governed by laws of a special nature. 

Enzymes exist which build up complex molecules, but it is far from 
clear how they build them up into the highly specific patterns which 
seem to characterize the proteins. We do not know whether all the 
molecules of, say, insulin or hemoglobin in a given animal are precisely 
alike, apart from isotope substitution and occasional accidents, as all 
its glucose molecules are alike. But certainly their patterns must be very 
similar. Proteins are built up from about 20 amino acids, and a typical 
fairly light protein such as hemoglobin contains about 600 amino 
acid residues. The possible diversity of molecules of this size is as near 
infinity as human thought can easily reach. According to Eddington 
there is only enough matter in the universe to make about 10^^ such 
such molecules. The amount of matter in all the galaxies within 
five hundred million light-years, and therefore possibly photograph- 
able, is far less. The total number of possible proteins of 600 amino 
acids is 20®^®, or 10’'®^, in fact exceeds the tenth power of the above 
number. An aggregate consisting of one molecule of each of all the 
possible 60 residue peptides would weigh much more than the known 
universe. This simple fact shows that the whole diversity of living 
organisms may have an extremely simple chemical basis. We must 
suppose that, in certain cases at least, the enzymes which build up 
proteins are provided not only with the raw materials, the amino acids, 
but with the specification for the particular pattern to be built up. 
What form that specification may take, we shall consider later. 

Within a century it is quite probable that biochemists will have pre- 
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pared all the catalysts in a given type of cell, or all that are needed for 
its routine activities, and will have determined with sufficient accuracy 
how they are arranged within it. Perhaps they will not have synthesized 
all these catalysts ; but they will have synthesized some, and prepared 
others from cells of the type under study. It should then be possible, 
with the above catalysts and other materials of a structural nature, to 
produce a model or synthetic cell which will carry on for a considerable 
time the ordinary vital activities — for example, a yeast cell which will 
make alcohol, a leaf cell which will make sugar when illuminated, a 
muscle fiber which will repeatedly contract when stimulated and fed 
sugar and oxygen. 

It may be remarked that actin, the main contractile protein of 
muscle, is an enzyme which changes its molecular form in the course 
of transforming its substrate, adenosin-triphosphoric acid. 

Such a synthetic cell will have at least a certain measure of self- 
regulation. So does a steam engine with a governor. It will regain its 
original form after some enforced changes in it. So does a football or, 
to take a better example, a candle flame. It will not presumably be 
capable of reproduction. Nor is a castrated horse. Whether such a 
model cell will be regarded as alive is a matter of definition. 

However, living organisms possess the capacity for self-regulation in 
a far greater degree than any machine, and that for reproduction, 
which no machine possesses. Nevertheless the analogy of a flame on 
a gas-jet or candle shows that non-living systems can possess both in 
a slight degree. The flame will restore its original form when it is 
blown out of shape, but not blown out, and will light an indefinite 
number of other similar flames if brought into contact with appropriate 
material. This is because the flame, like a living organism, is a pattern 
of chemical changes rather than a pattern of molecules. Primitive men 
were as right in thinking flames were alive as Descartes in thinking 
that animals were machines, at least of the type known to him. A 
pattern of physical processes — for example, a fountain — ^will often 
restore its original form after disturbance, but will seldom reproduce. 
On the other hand a crystal is less apt to restore its original form but 
more apt to reproduce itself. In particular this reproduction may be 
specific. Some substances can exist in several crystalline forms. If a 
crystal of one of them is introduced into a supersaturated solution or 
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a supercooled melt of the substance in question, it will reproduce more 
crystals of its own type, and not of any of the other possible types. 

A cell is somewhat of a compromise between a machine with a 
number of stable components, such as cogs or electronic valves, and 
a flame in which each part is being very rapidly replaced. The large, 
molecules, such as enzymes, are not permanent, like the parts of a 
machine, but occasionally exchange atoms with their environment, as 
has been shown by the use of isotopes as indicators. However, a given 
atom of nitrogen stays in its place for an average time which is often 
measured in days, and is rarely less than about six hours. An enzyme 
may often transform 100 molecules of its substrate per second, some- 
times much more. So the part of the enzyme containing this atom may 
perform some hundreds of thousands of operations before it is made 
over. And the carbon atoms are a good deal stabler than the nitrogen. 

A synthetic cell such as we have imagined would be quite com- 
parable to a machine such as a steam engine converting chemical energy 
into heat and work, or an automatic unit in a chemical factory perform- 
ing some process as long as it is fed with the appropriate materials. 
It would have a very limited power of self-regulation, and no power 
of reproduction. These are among the reasons why most biologists do 
not agree with Descartes's theory that organisms are machines. 

But before we adopt this view it is important to see just what we 
mean by the word ‘‘machine.” I shall not define this word, but shall 
say a little about its history. Just when a tool becomes a machine is 
not clear. A machine must, I think, have several parts capable of rela- 
tive motion. A knife is certainly not a machine, a pair of scissors 
doubtfully so, a hand mill almost surely so. The first at all complicated 
machines were clocks. A clock is intended to imitate the motions of 
the solar system, so as to indicate the direction of the sun and perhaps 
also of the moon and planets. Now the solar system is almost friction- 
less. Its movements are described by equations which are not ap- 
preciably altered when the sign of the symbol representing time in 
them is changed. If in 1948 I want to calculate the position of Jupiter 
at a date in 1958 I can do so. Precisely the same set of calculations 
gives me its position in 1938 if I suppose all the motions of the system 
to be reversed. Moreover the internal motions of the solar system are 
so unaffected by the other stars that millions of years will probably 
have to elapse before any such effect can be measured. 
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A clock has similar properties. Most of its mechanism will work 
backwards. Above all it is isolated from its environment in two distinct 
ways. First, it is designed to be independent of environmental changes 
such as temperature and perhaps even barometric pressure. If it is to 
be moved over the earth like a ship’s chronometer it must be in- 
dependent of variations in the earth’s gravitational field, and cannot 
include a pendulum. Secondly, it has no means of correcting its per- 
formance by reference to the environment. We hope that its hairspring, 
pendulum, or vibrating crystal will make it keep good time. If it does 
not, it is occasionally reset by man. It would be entirely possible to 
design a clock which was reset on every cloudless night by a photo- 
electric cell when a certain star passed the meridian. (Actually one 
would probably have to use two or three different stars.) However, no 
such clock exists as yet. 

The clock then has nothing corresponding to receptor organs which 
enable it to modify its performance in response to environmental 
change. This is as it should be, for the solar system is isolated. And 
it has no proprioceptors, to enable it to adjust what would otherwise 
be an inadequate performance. The hairspring or pendulum is hardly 
a proprioceptor, for, once an error has been made, it cannot be 
corrected. 

The higher living organisms possess exteroceptors and propri- 
oceptors. The exteroceptors include the sense organs which allow us 
to adjust ourselves to our environment, notably by movement in 
animals, and the various devices which cause a plant’s leaves to grow 
towards the light, and its roots towards water. It is not certain whether 
bacteria have organs of this kind, though many protista certainly have 
them. 

Again the higher animals have proprioceptors. My brain receives 
messages from the muscles, tendons, and joints, which allow a very 
fine regulation of movement. When for example I try to grasp my 
left hand with my right hand I can do so even with my eyes shut. The 
most characteristic symptom when the proprioceptive system goes 
wrong is tremor. The muscles overshoot their mark, then come back 
past it, and may never be able to settle down to rest. 

Machines can now be fitted both with exteroceptors and pro- 
prioceptors. Both have been especially developed for the purposes of 
war, where there has been a demand for pilotless aeroplanes, for 
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torpedoes which move towards a sound, for shells which burst in the 
neighborhood of a hostile aeroplane which they detect by radar, and 
so on. 

Finally, machines can be provided with something analogous to a 
memory. This is best seen in the Eniac calculator, which has two 
recording systems. On the one hand the results of former calculations 
are recorded on punched cards, which can be automatically used to 
motivate a subsequent calculation. On the other hand the results of 
the current calculation are kept in being as a system of electrical pulses 
passing through a mercury trough and then repeated by a series of 
valves so as not to lose any precision. They can thus circulate for a 
considerable time, becoming available again at a later stage. Further, 
the action of such a machine is quite irreversible. Time has a definite 
direction for it. 

It is quite certain that a living organism is much more like a machine 
of this kind than it is like a clock or a steam engine. It seems to me at 
least possible that a living organism is such a machine, though I shall 
later consider some arguments against this view. It is perhaps un- 
fortunate that we use the same word, ‘‘machine,’’ for systems with 
exteroception, proprioception, and memory, as for machines with none 
of these properties, like a medieval clock which had not even a 
pendulum to act as a governor. 

However that may be, it is certain that the study of such machines 
will throw a great deal of light on biology and particularly on the 
action of the nervous system. Ordinary mechanics explain a great 
deal about the action of the bones as levers, the heart as a pump, and 
so on. Ordinary thermodynamics and chemistry explain a great deal 
more about the phenomena of life. In a very suggestive paper to which 
I am indebted here and throughout this article, Wiener ® has suggested 
how the study of machines with the properties mentioned above may 
explain many of the properties of the nervous system. It is particularly 
striking that a neurone resembles an electronic valve in that it dis- 
charges completely or not at all, though in either case the time of 
discharge may be determined by a very complicated system of stimuli. 
The pathology of servo-mechanisms, that is to say their tendency to 
‘"hunt” under certain circumstances, is already throwing light on the 
pathology of the nervous system as exemplified by tremor; and the 
Eniac calculation can solve not only mathematical but logical problems, 
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and therefore at least suggests what may be the physical basis of 
thought. 

There are, however, several reasons against supposing that one can 
regard a living organism as a “supermachine” of this kind apart from 
emotional objections and the carryover from traditional metaphysics. 
The history of science shows that a materialistic explanation at a given 
level may be of great service but yet finally inadequate. The Cartesian 
mechanistic theory gave the first rudiments of a scientific physiology. 
The theory of atoms as indestructible units was of immense value to 
the development of chemistry, but equally broke down. Newtonian 
mechanics, after two centuries of triumph, had to be recast. 

Again, a study of cellular chemistry suggests the need for caution. 
In the nineteenth century we gained a fair idea of the properties of acids 
and bases, which was greatly clarified by the ionic theory. It then 
turned out that the constituents of proteins, the amino acids, were 
both acids and bases. They form ions with both positive and negative 
charges. In consequence they possess quite novel properties, as do the 
proteins formed from their union. Other unique or at least uncommon 
properties of proteins depend on the flexibility of the chains of which 
they are composed. It is a commonplace in physics and chemistry that 
a system can exhibit novel properties as the result of the union of 
opposites in such a way as to abolish or diminish the external force 
field of the components. For example, the electric force between two 
protons is 2.3 X 10^® times the gravitational force. Only when protons 
are associated with an electron apiece is the gravitational force de- 
tectable. Apart from such residual properties which appear when the 
more striking field components are abolished, there are other novel 
properties which appear simply as the result of the size of a system. 
Thus a hydrogen molecule has a far more complicated system of energy 
levels than two hydrogen atoms. It does not seem impossible that a 
cell as a whole, or an organism as a whole, might have properties not at 
present deducible from those of its constituents, associated perhaps 
with systems of energy levels like those of molecules, but with a finer 
structure. 

If this is true, everything suggests that, while the study of living 
organisms may reveal new properties of matter, these will be ex- 
plicable by previously unknown but not unverifiable properties of its 
elementary constituents. The wavelike properties of electrons were 
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first detected by the study of atomic spectra — that is to say, of electrons 
as atomic constituents. They were then found to hold also for electrons 
in beams, and the electron microscope became a possibility. It is possible 
that the course of science will be otherwise, and that the data of 
atomic physics will allow of the prediction of properties in larger 
Siggregates, some of which will be found to explain vital phenomena. 

Thirdly, a thoroughly materialistic mathematical theory of evolution 
has been built up in recent years by Wright, Fisher, and Haldane in 
particular, based on the known properties of genes. The fundamental 
property of a gene, its capacity for orderly, but not absolutely orderly, 
self -reproduction, is taken as given. It may turn out (though I think it 
most unlikely) that is property of genes will remain forever in- 
explicable on materialistic lines. But a failure so to explain it would 
not invalidate the above theory. In the same way the relations between 
neurones may be formally so similar to those of valves in an Eniac 
that the theory of the Eniac will also be that of the cerebral cortex. 
But even so it is possible that the neurones will be found to have 
properties not explicable in terms of present-day physics and chemistry. 

We have so far shelved the problem of reproduction. The facts to 
be explained are as follows. A cell divides into two daughters indis- 
tinguishable from it. How are the different constituents formed? If 
we X-ray the cell we can produce changes in any of its molecules. If 
these changes are not fatal, one of two things happens. Either the 
descendants of the original cell revert completely to the normal type, 
or a changed condition is perpetuated. Where sexual reproduction 
allows the necessary analysis, it is found that the changed condition is 
due to a change in one or more chromosomes. This may be a sharply 
localized change which we describe as a mutation in a single gene. 
Or it may be a rearrangement involving two or more breaks which 
are subsequently rejoined to give an inversion, a translocation, a 
deficiency, or a duplication. It is doubtful whether a sharp line can 
be drawn betwen the two types of change. The chromosomes are re- 
produced in their altered condition, and the character produced by the 
change is inherited according to Mendel's laws. If a similarly repro- 
ducible change occurred in the cytoplasm, it would be transmitted 
mainly in the maternal line. Such changes occur ; but they are very 
rare and can often, perhaps always, be explained by change induced 
in symbionts or viruses. Thus the races of Paramecium aurelia fall 
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into two groups (Sonnebom, 1947).^ Group A shows no cytoplasmic 
inheritances; group B shows several examples, including the cyto- 
plasmic agent partially responsible for “killer” character. As various 
species of Paramecium certainly carry symbiotic algae, and as the 
cytoplasmic factors are borne only by one race of P. aurelia, it seems 
that their presence is not a fundamental character of the species, and 
that they may at least provisionally be regarded as symbionts. 

With few exceptions at most, then, we may say that in each cellular 
reproductive cycle the molecules of the cytoplasm are not copied from 
preexisting molecules. The chromosomes and perhaps other nuclear 
structures such as centrosomes, are so copied. One can regard this 
process either as the reproduction of an existing structure, or as its 
copying by the cytoplasm. The distinction may be only verbal, as no 
experiment can at present be suggested which will distinguish between 
the two hypotheses. The chromosomes consist of nucleoprotein. So do 
molecular viruses, which are also copied in a similar way. It is perhaps 
a matter of taste whether we say that a tobacco mosaic virus molecule, 
introduced into tobacco cytoplasm, proceeds to reproduce in this 
favorable environment, or that the cytoplasm proceeds to make copies 
of the virus molecules introduced into it. The essential difference be- 
tween a gene and a virus is that the reproduction of the gene is syn- 
chronized with that of the other cell constituents, and that it is a part 
of a chromosome which is regularly distributed. 

The fundamental problem of reproduction from the physicochemi- 
cal point of view is then, “How does a gene or a virus reproduce?” 

There are at least two possibilities. We can rule out the hypothesis 
of growth of qualititatively similar material until the aggregate be- 
comes unstable, like a large drop of water. The results of irradiation 
make it clear that a gene does not consist of a number of like parts, 
but must be regarded as a single molecule, even if it is regarded as a 
portion of a still more gigantic molecule, the chromosome. Either a 
gene G is copied, a new gene G' being laid down alongside it ; if so G 
must clearly be spread out as a sheet not more than one amino-acid 
or nucleotide residue in thickness; or the gene G is copied onto a 
“template” g, and g in turn copied by two new genes Gi and G 2 . The 
latter method is of course that used in photography, where a positive 
is copied as a negative, from which one or more positives are pro- 
duced. This is not the place to give the arguments in favor of these 
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two hypotheses in any detail. The first postulated process resembles 
crystal growth. The second has analogies with antibody formation. 
Here a foreign protein induces the formation of antibodies which are 
also proteins that somehow fit it in such a way as to combine with it 
but not with closely related proteins. This is not a specifically vital 
activity, since Pauling has produced antibodies in the laboratory. It is 
tempting to speculate that a gene can exist in two forms G and g, of 
which one consists primarily of nucleic acid, the other of protein ; that 
is to say that the essential pattern can be expressed in either of these 
substances. The fact that peptide and nucleic acid chains have almost 
identical spacings renders the hypothesis plausible. On the other hand 
nucleic acid chains are built up of only four types of units; protein 
chains, of about twenty. It is, however, striking that all self-repro- 
ducing proteins are nucleoproteins. Further there is evidence that 
ribonucleic acid is concerned in the synthesis of cytoplasmic proteins. 
And above all we have the fundamental discovery of Avery, McCarty, 
and Macleod that a nucleic acid can induce bacteria to produce its like 
indefinitely, and also to make a characteristic polysaccharide. Even 
if it turned out that their nucleic acid contained a small fraction of 
peptide or other residues, it is clear that the specific pattern can be 
expressed in a pattern which consists primarily of nucleotides. 

To sum up, we can say that the problem of gene reproduction may 
be soluble in terms of the chemistry of nucleoproteins and of the 
enzymes which build them up from simpler materials. It may turn 
out that some wholly new principle is involved. But it is quite certain 
that the problem of reproduction will not be solved until the chemistry 
of the nucleoproteins has been thoroughly investigated. 

Given the existence of genes which are generally but not always 
reproduced exactly, the problem of evolution appears to be soluble in 
principle. It is a matter of observation that the substitution of one 
gene for another can produce the most startling changes in physiology 
and anatomy. It is a matter of observation that new genes are con- 
stantly arising by mutation, that is to say by imperfections in the 
copying process or by the copying of altered models. And it is a matter 
of observation that selection can cause a new type of gene to spread 
through a population. The main difficulty which arises is that in many 
cases several simultaneous gene changes would be needed to produce 
a new balanced system. The work of Sewall Wright in particular 
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suggests how this may have happened. It has been said that aU gene 
changes are regressive. It is not clear to me how a change lengthening 
a rabbit's hair and one shortening it can both be regarded as regressive. 
Moreover X-rays will change a gene for normal eye color in Dro- 
sophila to a gene for white eyes and later change the white-eye gene 
back again to normal. Both changes cannot be regressive, or regarded 
as injuries or inactivations of the gene. I am aware that some of the 
statements made in this paragraph must appear dogmatic. It is difficult 
to summarize one's life’s work in a paragraph without the appearance 
of dogmatism. 

I now come to the question of the origin of life. If it took place on 
earth it took place very long before the Cambrian period, which started 
five hundred million years ago ; for the main invertebrate phyla were 
well developed in Cambrian times, and pre-Cambrian fossils of many 
of them exist. 

It is highly probable that the oxygen of our atmosphere is due to 
photosynthesis, and the fact that before Laurentian times ferrous com- 
pounds predominate in sedimentary rocks, and afterwards, ferric 
compounds, suggests that photosynthesis began at this time. If so life 
began in the absence of oxygen. The fact that even in the higher 
organisms many essential processes are anaerobic (for example, oxy- 
gen is not needed for muscle contraction, though it is needed for the 
recovery process making future contractions possible) at least bears 
out this view. 

The primitive atmosphere of the earth probably consisted mainly 
of hydrogen and inert gases, of which the hydrogen and helium at 
least soon flew oflF into space, as the surface temperature was very 
high. When the surface cooled, a secondary atmosphere was formed 
from gases combined or occluded in the solid and liquid body of the 
earth. This secondary atmosphere probably contained ammonia and 
methane like those of the outer planets, and carbon dioxide like that 
of Venus, besides water vapor and hydrogen sulphide. Ultraviolet 
radiation was not, as now, absorbed by ozone and oxygen at great 
heights. Various metastable organic compounds were formed, by the 
action of ultraviolet radiation on the atmospheric gases, and dissolved 
in the primitive seas. As there were no bacteria to destroy them, they 
must have reached a fairly high concentration. Suitable food for 
primitive anaerobic organisms was thus available, and also considerable 
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numbers of large organic molecules. Once the simplest kind of organ- 
ism was in existence, it would have had relatively little difficulty in 
propagating itself, and accidental variations could have given it the 
possibility of evolution. We must not, however, overlook the very 
great difficulties involved in giving a plausible account of its origin. 

It may of course be found that some nucleoproteins will reproduce 
themselves in an environment containing amino acids, sugars, purine 
and pyrimidine bases, and phosphate. If so, it is easy to imagine the 
origin of such a particle by chance, and its indefinite self-reproduction. 
But it is at least arguable that a virus or a gene needs for its copying 
not merely raw materials but a whole battery of enzymes capable of 
synthesis, but synthesizing nucleoprotein, or one of its two major 
constituents, in accordance with a preexisting pattern. If so the original 
organisms must have been much larger than molecules. Parker- 
Rhodes (1946) claims to have shown, on mathematical grounds, that 
any organism must contain more than one loculus — that is to say, 
enclosure surrounded by a semipermeable membrane and containing 
catalysts and their substrates. If his reasoning is correct, this implies 
a considerable complexity. Catalysts of various kinds doubtless arose 
in the primitive ocean ; but, unless they were so collocated as to form 
a self -preserving and self-reproducing system, they would merely 
destroy the available foodstuffs. 

To suppose that so complex a system arose by chance may appear 
ridiculous. However, we must remember that the space available for 
its formation was an ocean covering a large fraction of our planet, 
and the time probably more than a billion (10®) years but less than 
three billion. When we know enough biochemistry to be able to specify 
the magnitude and complexity of the smallest possible self -reproducing 
system, and can form some estimate of the concentration of organic 
molecules of different types in the primitive ocean, we shall be in a 
position to say whether the probability of such a random synthesis 
was near to unity. 

To object to the hypothesis that probability must be considered in 
such a context, is to show a surprising ignorance of the facts both of 
physics and of morality. I boil a kettle with full confidence in the out- 
come although I know that the process of heating depends on the 
random motion of vast numbers of molecules. The probability that the 
flame will not heat the kettle is extremely small, but it is calculable. 
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Moreover the theory which gives it has been applied to the case of 
fluctuations in gases near their critical point, and shown to give correct 
results where it can be checked. When I drive an automobile I take 
certain precautions. If I do not do so tonight it is highly unlikely that 
any harm will come. But if I neglect them for several years I am fairly 
sure to injure a pedestrian. If my chance of killing a pedestrian in a 
lifetime were one in a million I should be a fool to take the precautions 
which I do. Morality is based on probabilities of this kind. When I 
sow a field there is perhaps a 10 per cent chance that any particular 
seed will not germinate, but a practical certainty that enough will 
germinate to give me a crop. It is at least possible that the conditions 
on the primitive earth were such as to give this kind of certainty that 
life would originate. If it can be shown, on the one hand, that they 
were not so and, on the other, that life could not have been brought to 
the earth by spores from an extraterrestrial source, it will be time 
enough to evoke other hypotheses. 

It has been urged that primitive organisms must have been capable 
of synthesizing all their constituents from inorganic material like 
green plants, or at least from very simple organic compounds. And it 
is suggested that modern organisms have mostly lost some of this 
primitive synthetic capacity. I do not agree. If the primitive organisms 
arose in a natural culture medium they would have had to be selective 
rather than creative. Their life processes would have been slow because 
the large majority of the organic molecules available would not have 
fitted their catalysts. On the other hand every step towards autotrophy 
would have been of considerable selective advantage in allowing the 
use of simpler foodstuffs. But if the primitive ocean contained trioses 
as well as hexoses, acetic acid as well as stearic, and so on, the steps 
could have been rather gradual. 

The remarkable uniformity of the chemical basis of life and, above 
all, the fact that all living organisms use the same set of sugars and 
amino acids in their vital processes, and none use their optical anti- 
podes, suggests strongly that all life on our planet derives from a 
single origin. A few bacteria make appreciable quantities of some of 
the ‘"looking-glass” amino acids and incorporate them in antibiotics, 
but they do not seem to form part of the living substance. However, 
the fact that they can be made in this way suggests that “looking- 
glass” organisms might have arisen and may have done so on other 
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stars. Probably, however, within a few thousand years of the origin 
of life on our planet, most of the materials for a second origin were 
already used up, especially if the primitive organisms had a d-amino- 
acid oxidase. 

However, life must have gone on in a very halting way until some 
kind of photosynthesis was achieved. Once radiant energy could be 
harnessed, the need for organic materials disappeared, and once 
oxygen was liberated in appreciable amounts most of the primitive 
organisms must have been killed, as anaerobes are killed today, and 
the methane of the secondary atmosphere and the organic solutes of 
the primitive oceans must have been oxidized, while the curtain of 
ozone slowed down the synthesis of new ones. Both on morphological 
grounds and from the presence in them of metalloporphyrins not 
unlike chlorophyll, it is probable that the higher animals, as well as 
plants, are descendants of the first photosynthetic organisms. Many 
of them, including all animals, have now ceased to be autotrophic, 
and need a variety of sugars, fats, proteins, and vitamins ultimately 
derived from plants. But this loss of chemical function probably oc- 
curred after the world revolution produced by photosynthesis, when 
living organisms became common enough to allow one to live by 
eating others. 

The above ideas are, of course, common currency. They and others 
have been developed in great detail by Oparin and others. In case, 
however, I am accused of plagiarism, I may add that I published them 
about 1927 in the Rationalist Annual, and that they were reprinted in 
my book The Inequality of Man, The main change in my views has 
been that I now regard it as improbable that a giant molecule such as 
a gene or virus could have reproduced itself in the primitive ocean. 

It will be seen, I think, that the main gap in our materialistic account 
of life lies between our account of enzymes, on the one hand, and of 
cells on the other. From the point of view of ordinary chemistry the 
properties of enzymes are remarkable, but not inexplicable. An enzyme 
can be extremely selective, attacking only one of a pair of stereo- 
isomers or completely incapable of dealing with a substrate molecule 
containing a single extra methyl group. It can be extremely active, 
transforming up to 1(X),000 substrate molecules per second, though 
such a turnover is probably never achieved in life. And it can perform 
remarkable feats of synthesis, such as that of starch from glucose 
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phosphate. Nevertheless we understand pretty well how it works. 
Again given a cell such as a simple flagellate, we can see how evolution 
may have occurred, and fill in the details, as paleontologists and geneti- 
cists are constantly doing, with remarkably little change in the funda- 
mental ideas laid down by Darwin and his contemporaries. But the 
gap between enzyme and cell in our knowledge is serious. I do not 
believe that there is, in the nature of things, any particular mystery 
to be unveiled in this gap. The gap is there for technical reasons. We 
cannot, with a microscope, observe structures much smaller than a 
wave length of light. And our chemical methods give us rather sketchy 
knowledge of molecules whose weight is over 10,000. In other words 
we know very little about objects between 10"® cm. and 10"^ cm. across 
(an increase of a millionfold in bulk). We are gradually learning 
about them with X-rays, electron microscopes, ultracentrifuges and 
other physical methods, and also by biological methods such as geneti- 
cal analysis. If our eyes could see with X-rays and not with light, 
there might be a gap elsewhere. We might know how protoplasm 
worked, but not about the cellular organization of our own bodies. 
The mystery or gap in our knowledge would be at a different level. 

I have of course said nothing about consciousness, which is asso- 
ciated with at least some kinds of life, nor can I say more than a few 
words in this brief essay. If, as some philosophers hold, things in 
themselves are not at all like our perceptions of matter, then concious- 
ness is an inexplicable and irrational mystery. If, as plain men believe, 
the world is like what we feel, see, and hear, it follows that our sensa- 
tions, thoughts, and so on, are like the things in the external world. 
Perhaps they are like matter because they are matter — namely, the 
matter in our brains, or rather certain of its properties; for, since 
many of the properties of external matter do not give rise to sensa- 
tions, it would follow that the corresponding properties of the matter 
of our own bodies are not sensations. If our consciousness is the self- 
knowledge of matter, the physicochemical account of matter may be 
substantially true, but is certainly very incomplete. That is one of the 
reasons why, though a materialist, J have hesitated to reply in the 
affirmative to question 2 of the opening paragraph. 

The ideas here put forward may seem to some readers to be of a 
kind totally cut off from the main stream of human thought and, in 
particular, incompatible with any elevated morality. This is not the 
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case. I will say nothing of the great Asiatic philosophies except that 
such views have some affinity with the Indian Sankhya philosophy 
and very little with the Vedanta philosophy. To turn to Europe, we 
have to distinguish two tendencies. On the one hand the followers of 
Plato have drawn a sharp distinction between mind and matter. Plain 
men have seldom done so. They generally thought that a spirit left 
the body at death, but they thought it had a shape, size, and other prop- 
erties of matter. The life of the body depended on its union with this 
spirit. If we substantiate for the visible but not tangible ghost a pat- 
tern of metabolic changes we can adopt something like the plain man’s 
view. St. Thomas Aquinas held that the human soul was the substantial 
form of the human body, a formulation which has much to commend 
it. But his evidence that it could be separated from the body seems to 
me to lack cogency. However, throughout Christian as well as non- 
Christian thought, the view that there is no sharp line between body 
and soul persisted, and was formulated whenever it was safe to do so. 

In particular Milton in Book V of Paradise Lost puts the following 
speech, made to Adam before his fall, into the mouth of the Archangel 
Raphael : 

So from the root 

Springs lighter the green stalk, from thence the leaves 
More aerie, last the bright consummate floure 
Spirits odorous breathes : flours and thir fruit, 

Man’s nourishment, by gradual scale sublim’d, 

To vital spirits aspire, to animal. 

To intellectual ; give both life and sense, 

Fansie and understanding; whence the soule 
Reason receives, and reason is her being. 

Raphael tells Adam that all created things are created from “one 
first matter,” and “if not deprav’d from good” may evolve towards 
God, 

Till body up to spirit work, in bounds 
Proportion’d to each kind. 

Naturally Milton’s formulation must be amended in view of the 
greater knowledge of the world gained in the last three centuries. But 
the view that spirit is a flowering of matter did not prevent Milton 
from having lofty moral principles and (with inevitable lapses) living 
up to them. It need not prevent those who hold such a view today from 
holding moral principles and living or, when necessary, dying for them. 
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T he first concern of biology as a natural science is accurate 
description of living things and what they do. But this is merely 
the foundation for a superstructure of classification, generaliza- 
tion, and explanation of how they do what they do and why. The 
material of which living bodies are composed and its organization have 
no meaning for biology, except in terms of vital activity. Life is 
process, and the goal toward which all biological study is directed is 
the understanding of this process in the interest of more efficient 
control of it. 

The material structure of the living body is a mechanism. The 
biologist, then, must be some kind of materialist (whatever else he 
may be too), because, as Herbert Spencer pointed out, the vital 
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process is essentially the correspondence of the living mechanism with 
the other natural mechanisms of the world about. The material body 
must adjust its own activity to those of other material things; but, 
since matter is now defined and described only in terms of its action, 
the biologist’s materialism must be conceived in dynamic terms. His 
concern in the upshot is not with the body alone nor with its action 
alone; it is with the relations existing between bodies (organic and 
inorganic) and their reciprocal adjustments one with another. Neither 
anatomy nor physiology has any biological significance apart from the 
other. Anthropology, psychology, and sociology have similar relation- 
ships. 

We must, then, first inquire into the properties of mechanisms in 
general. Machines make things, and what they make is something 
different from the raw materials out of which it is made. This creative 
process and the nature of the product manufactured are determined 
by the intrinsic organization of the mechanism at work. This is equally 
true of natural machines, like river systems and animal bodies, and 
those constructed by artifice of man. An external agent may initiate 
the process; but what is actually made by the mechanism is deter- 
mined by its own structure, and structure in last analysis is organiza- 
tion. 

It is the province of science to find out how the different kinds of 
mechanisms make their products. It must be kept in mind that a 
machine — whether natural or artificial — is not inert structure operated 
by forces external to it. It is an active participant in the process, and 
it has a restricted range of freedom of action ; otherwise it could not 
make anything. 

D’Arcy Thompson wrote, in his great book Growth and Form, 
‘‘From the physical point of view, we understand by a ‘mechanism’ 
whatever checks or controls, and guides into determinate paths, the 
workings of energy.” (The emphasis is mine.) This control, which is 
an active process involving expenditure of energy, is the distinctive 
characteristic of all mechanisms, and it implies directive action. 

These properties of natural mechanisms are everywhere apparent, 
as may be illustrated by the simple process of making water by chemi- 
cal combination of hydrogen and oxygen. The process is initiated by 
an external agent, say an electric spark ; but what happens thereafter 
is determined by the intrinsic properties of the constituent elements. 
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The formula written by the earlier chemists, 2H + O = H 2 O, is now 
outmoded. The equality sign is replaced by an arrow, an energy factor 
is included, and also a factor of pattern of organization. The revised 
formula expresses, not a balance but a process, and this process is 
directive, not random. 

It may be questioned whether, if all the facts were known, any such 
thing as random activity could be found. There are no isolated phe- 
nomena in nature, and chance has no place in the natural order. An 
apparently random movement is random only within some particular 
frame of reference. Even the movements of electrons are not lawless. 
If they were, they could not be systematized statistically. The laws of 
probability imply order, not chaos. It has been shown by Guye’s com- 
putations, made so much of by Lecomte du Notiy, that the probability 
that a molecule of protein would be produced by chance combination 
of the constituent atoms is as 1 to 100 multiplied by itself 160 times. 
This product would be a mass of matter much greater than that of the 
whole known universe. To this reductio ad absurdum another com- 
plication may be added. The computation assumes that the atoms after 
combination to form the molecule remain unchanged. This is not true, 
and so a practically unlimited series of additional variables is injected 
into the problem. Chance explains nothing. What we observe is orderly 
directive action. The “final cause” of these directive trends we do not 
know. 

Empirical science (as distinguished from the normative, or analytic, 
sciences like logic and mathematics) is an integrated body of knowl- 
edge about things of which we have experience and about ourselves 
as experiencing subjects. If in our experience of natural things and 
events there is an apparent break in the continuity of process or in 
the lawfully ordered relations of things among themselves, this is a 
challenge to science. Because science is concerned with the relations 
of things, a chaotic or dismembered world could not be investigated 
scientifically. For the naturalist, then, a dualistic or pluralistic philos- 
ophy of nature is a confession of defeat. 

When the laws in accordance with which natural events take place 
are adequately known, we can discover causes. In a causal situation 
there is always a directive. We are interested in causality because 
knowledge of causes may enable us to control the direction taken by 
natural events or, if that is impossible, to control our own conduct in 
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adjustment to them. Man-made machines and human social organiza- 
tions are designed for this purpose. The naturalist's interest in 
causality is strictly operational. There is no causal agent which acts 
as a deus ex machim upon a natural process. The active agency is in 
the process itself; indeed it is the process. It is an inexact use of 
words to say that any cause controls its effect, for the control is exer- 
cised within the event, not upon it. This “immanent causality," as 
Sellars calls it, is nothing other than the directive activity which is 
inherent in every mechanism and is the distinguishing characteristic of 
mechanism as such. 

If, then, we regard the living body as a mechanism, we must recog- 
nize it for what it is as mechanism — z, creative causal agency capable 
of fabricating out of inorganic materials a living substance with prop- 
erties quite unlike those of the constituent ingredients. The directive 
quality of vital activities — organic evolution, individual development, 
regeneration, adaptive behavior, purposive action, and all the rest — is 
unique, not in being directive, but in the range and complexity of its 
manifestation and in the capacity shown for self-regulation and self- 
determination of novel patterns of performance. 

With rare insight Claude Bernard wrote in 1878, “La vie, c'est la 
creation." There is still much that is mysterious about this creative 
power and the mechanisms employed, but nothing is gained by appeal 
to mystic agencies that lie beyond the realm of the natural order. The 
human capacity for inventing new things and original conceptions is 
the outgrowth of those creative powers that are inherent in all living 
substance, and the successive steps in the acquisition of this capacity 
are open to inspection. This vital creativity, in its turn, has its roots 
in that directive quality that is apparent in every causal situation, or- 
ganic and inorganic. Making novelties seems to be nature's chief in- 
dustry. 

The avowed objective of most physiological research has been to 
reduce vital processes to the physicochemical categories of the inor- 
ganic realm. This has been remarkably successful up to a certain 
point ; but a limit is soon reached beyond which it fails to explain the 
observed facts, because actually these processes face the other way 
about, forward not backward. The innumerable physical and chemical 
processes of inorganic type which have been recognized in vital 
processes are combined in patterns that are novel and distinctive, and 
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this creation of new patterns has been carried on at an accelerated 
rate during the course of organic evolution. 

The key problems in all scientific inquiry are not analytic but syn- 
thetic. This is because the new properties that emerge in directive 
activities are unique combinations integrated from elements which 
lack these properties. A study of the history of creative evolution 
reveals successive levels of more complex and efficient integration. 
As Novikoff has remarked in a survey of integrative levels: 

Each level of organization possesses tmique properties of structure 
and behavior which, though dependent on the properties of the con- 
stituent elements, appear only when these elements are combined in the 
new system . . . The laws describing the unique properties of each 
level are qualitatively distinct, and their discovery requires methods of 
research and analysis appropriate to the particular level.^ 

The foregoing general topics, some of which are treated more fully 
in other sections of this symposium, are recapitulated here because 
they are essential for an understanding of the relations between vital 
phenomena and those of the world within which they are set and of 
which they are part. The integrity of this cosmos and the orderliness 
of ail natural processes is the basic induction of modem science. 

In a search for integrating agencies which hold the world together 
and preserve the unity and the individuality of its constituent parts, 
that is, for the causes of the orderly sequence of events, we look for 
directive trends in the phenomena under observation. This, as just 
pointed out, is the most obvious characteristic of living bodies. 

In the course of development of the individual from egg to maturity 
there is successive increase in the complexity of structure and be- 
havior, with enlargement of the variety and range of directive activi- 
ties. There is also ample evidence that in the hundreds of millions of 
years during which life has existed on this planet similar changes 
have resulted in greater efficiency of adjustment of living beings to 
environment, including a larger measure of control of the environment 
itself. This control may change the physical features of the terrain 
(coral reefs, beaver dams, irrigation projects), it may revolutionize 
the flora and fauna of a continent (by replacing forest and prairie 
with farms), and at all levels of vital organization there is some 
measure of social control within the group and from group to group 
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(with, in human society, elaborate instrumentation in education, politi- 
cal administration, and so on). 

The directive movements are often called progressive, but progress 
has been so variously defined and so often debated without definition 
and with covert transfer from one connotation to another that much 
of this dialectic is futile. For our present purpose progressive organic 
evolution may be defined as change in the direction of increase in the 
range, variety, and efficiency of adjustment of the organism to its en- 
vironment. Progress in the development of the career of any individual 
may be gauged by similar criteria — by his success in meeting the 
emergencies of life with strength, skill, and versatility that yield a 
larger measure of satisfaction. If he is content with cheap satisfac- 
tions, his life is correspondingly impoverished. 

In the animal kingdom viewed as a whole, we recognize progressive 
changes in two directions toward radically different types of successful 
adaptation. Adjustments of the first type are primarily in the interest 
of the individual animal, its survival and the progressive diversification 
and enlargement of the scope of its activities, with more varied needs 
and enhanced satisfactions of these needs ; they involve also increase 
in the self-sufficiency of the individual and ability to adapt to a wider 
range of external conditions. This may be termed the individually 
modifiable, or plastic, type of adjustment. In the domain of human 
social organizations we call it democratic. 

Adjustments of the second type may be of a species or other group 
as a whole to some niche of the environment or to some charac- 
teristic mode of life. In this totalitarian type of adjustment the welfare 
and autonomy of the individuals are subordinated to the group, as 
seen in the beehive and the ant colony. It may or may not be pro- 
gressive as here defined. In the case of many parasites, for instance, 
it is regressive — z. successful regression from the standpoint of sur- 
vival of the species, but at the expense of individual competence and 
range of adaptability of the species. 

The individually modifiable and the totalitarian types of adaptation 
are not mutually exclusive; for all animals, from the lowest to the 
highest, show some capacity for self-improvement and at least a rudi- 
mentary kind of learning ability, and in all ranks of life there is some 
measure of group adaptation and social control. But in the higher 
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ranks one or the other of these directive trends is manifestly pre- 
dominant, so that we recognize two rather sharply contrasted types of 
progressive differentiation of both individual and social organization. 

In the organization of both the individual body and the social group 
there are always two components. One is a stable, relatively rigid 
system of characteristics common to all members of the species or 
group. In the body these characteristics are typified by reflexes and 
instincts, which are fixed in the genetic organization of the species; 
in human society we find something similar in established codes of 
behavior transmitted from generation to generation by what has been 
termed social heredity, that is, by example, oral tradition, written 
documents, legal enactments, etc. Sharply contrasted with the stereo- 
typed patterns of this system are other characteristics which are in- 
dividually acquired by personal experience, including learning and all 
the higher mental capacities related with it. Some learned patterns 
of behavior may be so stabilized as habits that they are hard to dis- 
tinguish from instincts ; but the habits are not inherited, and, like all 
other cultural accomplishments, they must be reacquired by each suc- 
ceeding generation. This implies that the second component of be- 
havior patterns has a plasticity that the first component lacks. 

In the human brain the apparatus that performs the two kinds of 
functions is conspicuously different. The reflex and instinctive acts 
are controlled by a relatively rigid arrangement of nerve cells and 
fibers which is substantially the same in all persons. Permeating this 
stable fabric there is a looser reticulum that we call neuropil, which 
in some way as yet unknown provides for conditioning of reflexes 
and other modifiable behavior. In addition, the brain stem is enveloped 
by a gray mantle, the cerebral cortex, which is the specific organ of 
the higher mental functions, with structure which is exceedingly 
variable from person to person. In all animals with well developed 
nervous systems these two types of component nervous structure can 
be recognized, and in man the apparatus of intelligent control of con- 
duct is so greatly enlarged that it makes up more than half the total 
mass of the brain. 

In the course of animal evolution, one line of progressive specializa- 
tion of totalitarian type has culminated in the insects. These are very 
successful organisms. More than two-fifths of the 2,500,000 known 
species of animals are insects. There are more than 3,5000 species of 
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ants, and Wheeler estimated that there are now more ants in the world 
than there are individuals of all other terrestrial animals in the 
aggregate. The group of ants is plastic ; the several species are adapted 
to every possible situation. Within the species there are specialized 
castes with refined division of labor. Each species and each caste shows 
amazing perfection of adaptation of structure and behavior for per- 
formance of specific duties which are rigidly circumscribed. These 
adaptations of each group are biologically determined for the group 
as a whole by stable genetic, nutritional, and other factors, and the 
individual ant has a very limited range of abilities. They have some 
freedom of choice about what they do and some capacity for learning, 
but these are narrowly restricted and most of their activities are 
standardized in the interest of the colony as a whole, not of its separate 
members. Every ant must conform to the predetermined pattern of 
stereotyped reflex and instinctive behavior or perish. They do perish 
in enormous numbers; but there are plenty of ants, and the cruel 
wastage of ant-power is compensated by great fecundity. 

The ant colony is a totalitarian type of social organization in which 
the welfare of the individual is ruthlessly subordinated to that of the 
group. The integration of the group is maintained by virtue of its 
intrinsic organization, that is, by the interplay of the constituent castes 
or classes in a dynamic equilibrated system, with no dominant overlord 
in control. This clearly is a very efficient device for assuring survival 
of the groups and their adaptation to a wide range of conditions ; but 
the efficiency is at a low level of integration as measured by 
biological criteria. The insects as a class are ranked lower than the 
mammals despite their more extreme specialization. In evolutionary 
time they appeared about 150,000,000 years before the earliest mam- 
mals, their specialization was in a different direction, and from the 
Carboniferous Period until now they have spread horizontally on this 
low plane. In sharp contrast, the mammalian series of animals, which 
has lived for a much shorter time, has progressed in a different direc- 
tion and at a constantly accelerated rate up to man, who claims to sit 
on the top of the world. 

Another type of totalitarian organization is seen in those groups 
which are dominated by a powerful master or dictator, as seen in the 
pecking rank of barnyard fowls, the harems of the fur-seal rookeries, 
and unlimited monarchial and fascist human governments. Here pre- 
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eminent aggressive ability of an individual, or an oligarchy, succeeds in 
imposing forcible control upon a population composed, not of robots 
but of individuals endowed with a larger measure of plasticity, initia- 
tive, and intelligence than any insects possess. The integrative agency 
here resides in a head or central power; and, in human societies, if 
this power is administered with skill and firmness, the efficiency of 
the organization is far greater than anything that has been attained 
by equalitarian or communal organization. 

But this is not the best way to manage human affairs, for the history 
of human culture teaches unequivocally that no form of totalitarian 
organization is equal in efficiency as a mechanism of cultural progress 
under present conditions to the type of adjustment which was char- 
acterized above as individually modifiable, or democratic. The many 
attempts that have been made to establish communities on an equali- 
tarian basis have proved to be utopian. Either the community disin- 
tegrates from internal friction, or else it survives under the dominance 
of a dictator or an oligarchy. And no absolute monarchy or dictator- 
ship is stable. Sooner or later, if not transformed by democratic 
process, it is destroyed by rebellion. We have ample experience of the 
advantage of democracy, and this, as we now see, has sound biological 
justification. 

All the progessive changes which have been mentioned involve 
specialization of the individual body or of the social group, with local 
differentiation of parts, each of which has some capacity for inde- 
pendent autonomous action. This local autonomy, however, must 
always be kept in subordination to the dominant control of the body 
as a whole. Otherwise conflict arises, resulting in impairment of 
efficiency and, if carried to an extreme, in death, as, for example, 
from cancer. Or else, if the central dominance is of low order and local 
autonomy is highly developed, the integrity of the individual may 
be sundered, with resulting fission into two or more separate persons, 
as happens in the budding of polyps and the segmentation of tape- 
worms. In human social organizations comparable processes are ob- 
served in uninhibited nationalism (which is a cancerous growth) and 
in successful factional rivalries which split a social unit into separate 
organizations. 

In the development of every living body and every social group 
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there are these two trends which are in some respects antagonistic; 
namely, progressive differentiation of parts with local autonomy, and, 
opposed to this, the necessity for maintenance of the integrity of the 
individual. Successful living depends on progressive development in 
both directions in proper balance. Integration is the primordial re- 
quirement for survival. The individuation of parts takes place within 
the integrated whole and must be kept in subordination to it. From 
this it follows that discovery of the integrating agencies is a cardinal 
problem in biology. This is even more evidently true in sociology, 
which is fundamentally a biological discipline. 

Many of the organic integrating agencies that have been recognized 
are similar to those seen in inorganic mechanisms, such as adjustment 
for the distribution of mechanical strain, various ingenious mechanical 
devices for regulating the flow of fluids and changes in temperature, 
the physical properties of surfaces and the permeability of membranes, 
chemical reactions in infinite variety and the associated changes in 
electrical potential. 

There are other integrating mechanisms for which there are no inor- 
ganic counterparts. With increase in the size and complexity of animal 
bodies there is demand for conductors adapted for speedy transmission 
from part to part. The flow of blood with its contained chemical mes- 
sengers meets some of these requirements. Ordinary protoplasm also 
is a conductor of physical, chemical, and electrical energies, though 
the transmission is slow and diffuse. Slender strands of protoplasm are 
especially modified to secure more rapid conduction without decrement 
for long distances by insulated pathways. Transmission in these nerve 
fibers involves well known physical, chemical, and electrical processes, 
but these are combined in patterns of action which are unknown in the 
inorganic realm. In all except the most primitive animals, the nervous 
system is by far the most important apparatus of integration, and this 
is its primary function. 

The simplest nervous systems known are in coral polyps, jellyfish 
and their allies, where the nerve fibers are woven into a network which 
is spread almost uniformly throughout the entire body. The jellyfish's 
body is more perfectly integrated than that of a sponge of equal size, 
because the sponge has no nerves. The diffuse network keeps every 
part of the body of the jellyfish in communication with every other 
part. There is no head or other central control station. Integration is 
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effected simply by the interplay of a system of conductors which facili- 
tates coordinated action of all parts in the interest of the welfare of 
the whole body. 

In higher animals with more complicated bodies, the nervous sys- 
tem shows progressive increase in size and diflferentiation in two direc- 
tions, which may be termed anal3rtic and synthetic. Various organs of 
sense are developed, each of which is attuned to respond to a specific 
kind of environing energy — ^pressure, sound waves, light waves, and 
many others. These sense organs and the related nerves and central 
adjustors comprise the apparatus for analysis of sensory experience. 
On the motor side there is similar analysis in the organs of expression. 
Out of the total repertoire of possible responses to stimulation, those 
and only those are selected which give behavior appropriate to the situ- 
ation as registered by the sense organs. 

The diffuse nervous network seen in jellyfish would be incapable of 
making the refined analysis of sensory and motor experience of stim- 
ulus-response type that is done by higher animals. A central adjusting 
apparatus is needed to sort out the different kinds of incoming sensory 
messages and to direct them into the appropriate outgoing channels. 
Accordingly, parallel with the elaboration of the analytic apparatus 
which has just been mentioned, the central nervous system is progres- 
sively enlarged and complicated, to include also the synthetic appara- 
tus which assures the integration of all local activities and their coordi- 
nated action. 

The central dominance of the integrating apparatus assumes pro- 
gressively greater importance as we pass from the lower to the higher 
ranks of animals because of the increasing complexity of the problems 
of behavior to be resolved. In the lower ranks most of the behavior 
is stereotyped in heritable stimulus-response patterns which we call 
reflex or instinctive, with relatively little ability to change these patterns 
by learning through personal experience. In the higher mammals the 
primitive stereotyped patterns are not lost, but they are supplemented 
by progressively increasing ability to regulate behavior through post- 
natal experience. This increase in learning power is correlated with en- 
largement and complication of the cerebral cortex, which is preemi- 
nently the organ of learning and all those mental capacities which are 
dependent upon it. 

In the series of backboned animals, from fish to man, the funda- 
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mental plan of the brain is similar, but the modifications of the plan 
in adaptation to various modes of life are amazingly great and diversi- 
fied. Only one illustration can be cited here, and it concerns the origin 
and significance of the cerebral cortex. 

The most primitive existing animals that possess a well differenti- 
ated cortex are the turtles, thoug:h imperfect rudiments of it are seen 
in some fishes and amphibians. The fossil record shows that from 
primitive reptiles now extinct two lines of progressive evolution di- 
verged, one leading up to the present birds, the other to the mammals. 
In all living birds the stem portion of the cerebral hemispheres is enor- 
mously enlarged, but the overlying cortex is reduced and in some spe- 
cies scarcely evident. In all mammals, on the contrary, the stem por- 
tion of the hemispheres is diminished to less than the reptilian size and 
the cortex is enlarged and diversified, and progressively so we pass 
from lower to higher species of mammals. Why is this? 

The answer is plain. The bodies of birds are more highly specialized 
than those of mammals, and in the brain the stem part of the hemi- 
spheres and the related structures of the thalamus are far more elab- 
orately differentiated. It is well known that these cerebral structures 
are concerned chiefly with the control of the instinctive and emotional 
components of behavior ; and these components are more highly elab- 
orated in the birds than in any other class of animals. Birds, like in- 
sects, are very successful animals. They mark the culmination of a di- 
rective trend in evolution, with emphasis on heritable, stereotyped pat- 
terns of behavior at a high level of efficiency. The number of species 
is large, and they are adapted to a wide range of environmental condi- 
tions. This adaptation is of the species as a whole, as in insects, though 
the method employed is different from that of the social insects. Birds 
are more intelligent than ants, and their lives are far richer in diver- 
sified experience ; yet the individual bird is not very adaptable, and the 
capacity for learning is far inferior to that of the higher mammals. 
Birds have dominated the air, but now the inventiveness of man has 
surpassed them in the control of their own domain. 

Mammalian evolution took a different direction, with emphasis on 
the adaptability and educability of the individuals rather than on diver- 
sification of the species of which they are members. In the most primi- 
tive mammals these capacities are not highly developed ; but they all 
possess a specialized cortical gray mantle of the cerebral hemisphere? 
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which is organized on a plan different from anything found elsewhere 
in the brain, and which has practically unlimited potentialities for fur- 
ther elaboration. In mammalian evolution this cortical gray expanded 
at a very rapid rate (as measured by evolutionary time) ; and, corre- 
lated with the progressive differentiation of this tissue, the intelligent 
type of adjustment was correspondingly augmented. 

In the reptilian ancestors of mammals most of the behavior was in- 
flexibly reflex and instinctive, under the control of the brain stem. 
In existing reptiles and birds, as just pointed out, the stem part of the 
cerebral hemispheres and the thalamus are enormously enlarged to 
perform these functions. But in the reptilian cortex we see an incipient 
stage of development of a structure of different type, which marks 
the appearance of an integrating apparatus at a higher level — z new 
pattern of organization which in the mammals assiunes control of all 
activities of the underlying brain stem. This control is intelligently di- 
rected, and intelligence is not heritable; it is always individually 
acquired. 

The successive steps in these transformations of behavioral capacity 
and the related bodily organs have been carefully studied. There are 
few wide gaps in our present knowledge of the continuity of the series 
of changes as we pass from the inorganic through the ranks of the ani- 
mal kingdom up to and including mankind. The two most critical points 
are marked by the transition from the inorganic to the organic and 
from brute to man. 

The gap between the inorganic and the organic realms is obviously 
bridged in so many ways that there is no occasion for invoking any 
mystic immaterial agencies. All materials and energies found in living 
bodies are derived from the inorganic realm, and they are returned to 
it. The new thing that has emerged is the pattern of performance, and 
this sort of thing we find throughout the inorganic r^m also, as when 
water is made out of hydrogen and oxygen. It is directive action in all 
cases. 

Pattern is not a nonphysical entity, an empty verbalism, or merely 
an abstract concept. It is an observable property of everything there is, 
from atoms to galaxies, from ameba to man. Some of these ^erent 
patterns arc overtly discontinuous, so that evolution seems to be salta- 
tory ; but under the superficial appearance of every one of these appar- 
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ent jumps there is continuity of process. The gap between the inorganic 
and the living has been bridged by the discovery of what Needham 
calls “mesoforms.” For instance, in both intrinsic structure and pat- 
terns of behavior, the known viruses intergrade with the non-living 
protein molecules, on one hand, and with living protoplasm, on the 
other hand. 

The gap between ape and man may now be regarded as successfully 
bridged so far as concerns bodily structure. Recent paleontological dis- 
coveries have brought to light so many intermediate forms between ex- 
tinct species of apes and fossilized specimens of primitive man that 
the main features of human ancestry are now before us. 

There remains, however, one wide gap in our knowledge of the evo- 
lution of man that has not been satisfactorily filled. The brains of the 
most primitive races of men now living are about twice as big as those 
of any apes of comparable body size. What is the meaning of this ap- 
parently saltatory change ? Most of the increase is in the cerebral cor- 
tex and its immediate dependencies. We know that this cortex is the 
specific organ of our rational life, and this knowledge opens up the 
question of the evolution of mind and the more fundamental problems 
of the relations between mentation in general and the physiological 
functions which are obviously colligated with it. 

The colligation of our mental life with its bodily instrumentation, 
to which reference has just been made, is so intimate and so well vali- 
dated by adequately controlled scientific evidence that it must be ac- 
cepted as an organic relationship. Our bodies move themselves and 
their members by means of well known organs, the action of which 
is fairly well understood, though much remains obscure. In a similar 
way our bodies feel and think, and the organs by which these acts are 
performed have been recognized and described in great detail. The evi- 
dence that these two kinds of performance are executed by their re- 
spective organs is of similar nature, it is clear-cut, and it is equally 
convincing in the two cases. But we do not know as much about how 
the apparatus of mentation actually works as we know about muscular 
contraction. Though we do not yet understand how we understand, 
perhaps we can find out. 

The great difficulty with which we are confronted in this enterprise 
resides in the disparity between our perceptual knowledge about our 
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own bodies and about all other objective thit^s, on one hand, and, on 
the other hand, the subjective processes by which this knowledge is 
manipulated in the acts of perception and reasoning. The things and 
events of our naive objective world are framed in three-dimensional 
space and linear sequence of time. These events have been systema- 
tized and explained in terms of Newtonian mechanics. Euclidean ge- 
ometry, and Aristotelan logic. We now know, however, that the princi- 
ples just mentioned are not universals. They are applicable in what Sir 
James Jeans called “the man-sized world” ; but in ^e domains of sub- 
atomic physics and astral space they must be supplemented by the prin- 
ciples of relativity and quantum mechanics. It remains true that all 
we know about this objective world indicates that it is a lawfully inte- 
grated unitary system. 

The subjective domain also is lawfully ordered in accordance with 
principles which have been codified in the sciences of introspective psy- 
cholc^y, logic, linguistics, and cognate subjects. The laws of this order 
are radically different from those of the objective domain. For in- 
stance, they may be entirely emancipated from the limitations of space 
and time. All thinking is here and now, but this “specious present” 
may , with the aid of s3mibols, embrace unlimited space and time. 
Abstract concepts of universals, like “truth,” disregard space and 
time. 

This apparent discontinuity between the realm of objective nature as 
we know it through perceptual evidence and the realm of subjective 
experience as we participate in it has not been satisfactorily explained. 
No structure-function models designed in accordance with the princi- 
ples of either Newtonian or quantum mechanics have been devised 
which satisfactorily bridge this gap, and an increasing number of 
competent authorities incline to the belief that such a construction is 
impossible. When it was found that Newtonian mechanics was inade- 
quate in the domains of subatomic and astral physics, quite different 
systems of relationships were discovered. This analogy suggests that 
it may be necessary to find a still different frame of reference, as yet 
unknown, before the body-mind relationships can be clarified. The ac- 
quisition by mankind of ability to think in terms of symbols of abstrac- 
tions (words, numbers, conceptual configurations of various sorts) ap- 
parently marks a step to a higher level of integration than has been 
achieved by any subhuman creatures. We somehow manage to exper- 
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ience the process of cerebration as an active participant on the inside 
of the works, not as a spectator looking at the apparatus through per- 
ceptual channels. 

This unique immediate awareness cannot be reduced to the level of 
the systems of structural and functional organization from which it 
emerges. It tells us nothing directly about the organic apparatus in- 
volved, though, as we have seen, it is possible to learn a great deal 
about its relations with the underlying subsconscious processes by ob- 
jective methods of inquiry. All naive perceptual experience is framed 
in space and time, but conceptual experience may be free to disregard 
this limitation. This is why the subjective and the objective realms of 
experience seem to be disparate and incommensurable. The metric em- 
ployed in physical, chemical, and physiological investigation is not ap- 
plicable in the psychic realm. 

The scope of our conceptual experience and its inventive skill has 
been progressively enlarged. The three-dimensional space and one- 
dimensional time of perceptual experience have been united in a con- 
cept of four-dimensional space-time with a different metric, and this 
is now a useful tool of scientific investigation. The mathematicians 
have gone further in this direction and postulate still higher dimen- 
sions, of which we find no analogies in perceptual experience. It may 
well be that the realms of conceptual (introspective) experience and 
perceptual (extraspective) experience are related in terms of dimen- 
sions not yet recognized and given scientific expression, accepting 
Oliver L. Reiser’s definition of a dimension as ‘‘any manifold which 
can be ordered.” ^ Appeal is made here to the principle that, if inte- 
grated order cannot be observed at any dimensional level, it may be 
found at a higher dimensional level. 

This is the problem that baffles us, and until this mystery is resolved 
we must work with such tools as we have, always alert for better meth- 
ods and new formulations of our problems and always confining our 
search within the domain of verifiable experience with no appeal to 
mysticism. 

A conscious experience has no existence except at the moment of its 
exercise. As a bodily activity it is where it is made, just as truly as the 
location of the magnetic field of a dynamo is determined by the place 
where the apparatus that generates it is set up, and it occurs only when 
the apparatus is in appropriate action. The mechanism of the conscious 
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act has locus in space and time, but the product made, the thought, is 
patterned on different principles. 

What may be the mechanism involved in the conscious act, and how 
it differs from those of its unconscious precursors and accompani- 
ments, is still unknown. In this connection it is well to remember that 
the most characteristic nervous functions of the brain are circular re- 
actions, not one-way traffic as postulated in the conventional stimulus- 
response formula. When waves of sound impinge upon the ear a 
nervous impulse is transmitted to the brain, and this is immediately fol- 
lowed by a nervous outflow back to the receptive organ, to the intrinsic 
muscles of the middle ear and probably also to the organ of Corti itself. 
When a muscle contracts there is a report back to the central nervous 
system which registers there the location and character of the move- 
ment. The thalamus and the cerebral cortex are reciprocally con- 
nected in such a way that any activity of the one is immediately 
registered in the other, so that both are involved in every cortical 
activity. 

There is evidence that consciousness emerges genetically within bod- 
ily activity and is conditioned upon it. From this it has been inferred 
that 

the consciousness of a sensation is probably never attained until there 
has been a kinesodic response to it and it is not unlikely that it is the 
reflected current rather than the direct one which enters consciousness. 
It is in this way that the storage of vestiges in the cortex may be ex- 
plained in such cases where the original stimulus never reached con- 
sciousness.® 

The stream of consciousness is not an uninterrupted flow. But the 
subconscious activities out of which consciousness emerges are contin- 
uous. There is no break in the flow of the vital process. This opens up 
an avenue of approach to our problem that promises well. 

This promise is supported by several lines of current investigation 
which employ recently invented instruments, new technical methods, 
original engineering concepts and mathematical processes, and, above 
all, the convergence upon specific projects of the skills of specialists in 
diverse fields. To mention a single illustration, in the construction of 
improved electronic computing machines the engineering principle of 
the feed-back is so applied as to give results that are strikingly similar 
to those that we get in the mental operations of observation, memory, 
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logical analysis and generalization. The mechanisms employed in the 
machine and in the brain are radically different, but the principles in- 
volved have much in common.** We seem to be on the threshold of a 
new domain of psychobiology. 

Though every conscious act is solipsistic in the sense that it is strictly 
personal and private, just as every reflex is, neither of these acts is an 
isolated event. The mental act has antecedents and consequences, some 
of which are consciously experienced and some not. In short, the con- 
scious act is an integral member of a causal situation, and these causal 
relationships are observable. The study of relationships is a cardinal 
scientific method. In fact, all that we know about anything is its rela- 
tionships, and every scientific explanation is an exposition of these rela- 
tions. 

A thought is a private possession and as such it cannot be regarded 
as a datum of science. Not directly, but if it is expressed, the utterance 
is an overt act and, if written as a proposition, it becomes an enduring 
object that can be examined and reexamined scientifically. By this and 
other indirections a science of introspective psychology is practicable. 
Again, since every mental act has antecedents, accompaniments, and 
consequences that are objectively discoverable, these physiological, be- 
havioristic, and other relations furnish the data for the legitimate 
sciences of physiological and comparative psychology. 

These studies, which now are far advanced, have brought to light, 
in the objective domain, so many data of both human and animal 
economy that we may safely say that consciousness emerges within be- 
havior as a new pattern of performance in much the same way that life 
emerges from the non-living and that every other novel pattern arises 
by directive action intrinsic to the appropriately organized structure. 
The distinctive properties of our so-called spiritual life arise within us 
as naturally as do our breathing and our muscular contractions. It is 
as natural for the brain to think as it is for the heart to beat. 

Nature, as known to mankind, is defined by Santayana as “the sum 
total of things potentially observable, some observed actually, others 
interpolated hypothetically.” From this it follows that we are justified 
in “regarding nature as the condition of mind and not mind as the con- 
dition of nature.” ® When nature, including human nature, is thus ex- 
amined realistically, we are at once impressed by the polarization of the 
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observer (the self) set over against the things observed (the objective 
world). This polarization is not something peculiarly distinctive of 
human experience. As we have seen, every living thing is an integrated 
unit which is polarized in a similar way against the things that com- 
prise its environment. Every organism is a self in this biological sense. 
We also observe something similar throughout the inorganic realm. A 
molecule of water as an integrated unit differs from every other thing 
with which it stands in relation by virtue of its own intrinsic proper- 
ties. 

Everything that is, is unique ; otherwise we could not define it as a 
thing. Even repetitive processes are not circular in pattern ; they are 
spiral. Nothing in nature is ever exactly repeated. Human experience 
marks the culmination (so far as we know) of an increasingly complex 
series of directive activities. It has unique properties like everything 
else in nature; but these properties have developed through eons of 
“emergent evolution” by a continuity of process, the main outlines of 
which are now clearly before us. Human individuality, the acquisition 
of hands and related cerebral apparatus for invention and use of tools, 
the polarization of the self against the not-self , the directive quality of 
human purposive action, human freedom of choice of a present act in 
the light of intelligent appraisal of possible future consequences (by 
what Korzybski calls “time-binding”), the acquisition of symbolic 
thinking with the aid of language, mathematics, and other semantic 
tools, the fabrication and codification of practical rules of conduct in 
accordance with general principles of utility and aesthetic and moral 
standards — all these distinctively human perquisites have their roots in 
various subhuman activities which have been identified and more or 
less fully described. 

The moral standards properly top this list of human attributes be- 
cause the whole history of human culture teaches that in our present 
types of social organization they have actual survival value. Without 
the intelligent practice of a large measure of subordination of personal, 
group, and national advantage to the welfare of other groups and of 
the population of the world as a whole, the social structure disinte- 
grates, and we perish with it. And this subordination must be volun- 
tary, that is, intrinsic to the mechanism in operation, not enforced by 
an outside power. 

Conformity with moral standards of decency, honor, and social re- 
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sponsibility is the price that must be paid for social stability and cul- 
tural advancement. Civilized man has succeeded very well in control- 
ling for his own use his physical environment and the resources of 
plant and animal life, but he has dismally failed to understand his own 
nature and learn how to keep the peace with himself and his neighbors. 
He has not grasped the significance of the essential differences between 
his own human nature and the rest of nature, and so too often he tries 
to make his adjustments in accordance with the laws of the jungle. 
Thousands of years of human experience, and especially the exper- 
ience of the present generation, have shown beyond question that the 
social standards of the anthill and the wolf pack do not fit our situa- 
tion. A code that is good enough for a skunk or a hyena drives man to 
perdition. 

It is doubtless true, as has been emphasized by Sewall Wright and 
A. E. Emerson,® that it is in large measure the populations that are 
the units of evolutionary change, yet the qualities of the individuals 
composing these populations play a progressively larger part in shaping 
the course of events in the competitions of populations for survival. 
This is why in the higher ranks of life the individually modifiable types 
of adjustment have the advantage over the totalitarian types, and why 
the moral standards of the individuals are decisive factors in human 
survival. 

Fortunately, under the surface of present disorder there is a sub- 
strate of sound, vigorous, enterprising, and decent human nature. I have 
faith in humanity because we have only to be true to those qualities of 
our own nature which have emerged from a brutish ancestry to assure 
successful adjustment in an ever changing world. Given time (a lot of 
time, from present indications), we shall learn how to get along with 
ourselves as well as we manage to do with the rest of our natural sur- 
roundings. 

We already have the necessary knowledge and the available skills to 
conduct our affairs in the light of reason, rather than of greed, na- 
tional supremacy, racial and other traditional prejudices, irrational 
dogma, and wishful thinking. The human brain and the life of reason 
with which it endows us are the natural products of a long process of 
emergent evolution, and we may cherish the faith that nature will not 
be defeated by its own machinery. But we must find and apply some 
new patterns of thought if we hope to succeed in this quest. 
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T. C. 


T he concept of psychological levels in its modem form is 
due especially to the investigative attack of experimental sci- 
ence upon evolutionary processes. To a large extent these lines 
of research have been materialistic in the sense that their principal 
method drives for explanations of events in terms of properties discov- 
ered through systematically broadened and controlled investigative ex- 
perience. Such empirically grounded methods have been introduced 
broadly into investigation and theory as well, challenging in both of 
these departments the predominantly deductive and subjective pro- 
cedures which have infiltrated science from preexperimental philoso- 
phy through mystical and animistic conceptions of nature. An inev- 
itable characteristic of the materialistic approach to problems is the 
drive for naturalistic explanations. 
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The term ‘‘levels” is a convenient conceptual device for developing 
a systematic theory of different patterns of adaptation to the given 
conditions of existence in different organisms. Our methods of investi- 
gating, describing, and explaining the similarities and differences which 
prevail among different animal types must adjust themselves as pre- 
cisely as possible to the real state of affairs prevalent in each case. 
Both Mechanists and Vitalists seem to have missed this course by di- 
vergently emphasizing different phenomena ; the former by endeavor- 
ing to fit all adaptive capacities directly under physicochemical rubrics, 
the latter by setting out to bring all cases under a universal super- 
natural causal principle. Both seem to have erred in generalizing too 
widely an incomplete characterization of a different portion of the ani- 
mal series. In effect, both have slipped into what Sloane (105) aptly 
terms the error of “reductionism” — ^they have tended to reduce organ- 
isms to a single level by distracting attention from the nature of dif- 
ferences among levels. To offer seriously a theory of human thinking 
couched throughout in terms of brain biochemistry is vague in that 
the nature of the general capacity is lost in a welter of unorganized 
details. To offer an explanation of food-taking in a protozoan orga- 
nism as “purposive striving” is assuredly vague in a somewhat differ- 
ent sense, in that a humanized label is applied which has barely more 
than a literary suitability in the given situation. 

It is necessary to ask what questions are properly subject to investi- 
gation by animal psychologists — ^that is, what constitutes a psycholog- 
ical problem in animal behavior? A classical answer has been re- 
phrased by Bierens de Haan (10), who considers Psychology as a 
science of “psychic realities” which man can first know in himself 
through introspection, and then study in lower animals through “sym- 
pathetic intuition.” The difficulty is not merely that such an approach 
to the subject is ethnocentric and limits procedures mainly to anthro- 
pomorphically colored analogies, but — even more serious — that human 
introspection as the proposed source of concepts offers a most unsound 
point of departure. Modern experimental psychologists studying 
human capacities employ introspection only with numerous reserva- 
tions as a secondary adjunct to method, admitting such data as evi- 
dence only after adequate checks and balances have been imposed. 
Many difficulties await one who operates through analogy on a phe- 
nomenalistic basis such as the above. 
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The general problem of the animal psychologist is the nature of be- 
havioral capacities on all levels of accomplishment. He must contrive 
to understand how each animal type functions as a whole in meeting 
its surrounding conditions ; what its capacities are like and how they 
are organized in admitting given functions of individual-unit or of 
group. The principle of levels has come into current usage through 
a recognition of important differences in the complexity, the degree 
of development, and the interdependent organization of behavior 
functions through the animal series. The evidently superior prop- 
erties that appear on a new level of organization are not to be 
explained as due to a new kind of energy (85) or new vital prop- 
erties (83), but as functional properties arising from a new system of 
organization which differs in given ways from “lower*' and “higher" 
systems. Thus local autonomy in food-taking is less in the snail than 
in the jellyfish, the learning of social insects is subject to limitations 
evidently not typical of mammals, internal condition can have a more 
or less restricted significance in the general behavior of different ani- 
mals, and so on (75). 

The terms “part" and “whole" must be regarded as convenient ab- 
stractions which have a different relationship to each other on different 
animal levels. For example, in the sponge behavior of the individual 
aggregate is little more than a summated action of individual parts or 
chimneys, whereas in a food-snatching kitten the details of local mus- 
cle contraction are subsumed under superior functional organizations 
describable in part as learned habits. The problems of animal psycholo- 
gists, then, involve discerning the similarities and differences in capac- 
ities and whole-functioning on different levels. 

A reminder is essential at this point. A comparative study of capac- 
ity for organization does not presuppose a reduction of psychology 
to biological terms. We are cautioned by Novikoff (85) that the error 
of reducing all properties of the organism to the physicochemical is not 
to be corrected by ignoring biochemistry. Psychological properties 
must be regarded as derivatives of biological processes — hence the con- 
struction of appropriate new concepts must be undertaken when re- 
quired by evidence at progressively higher levels. Put in another way, 
experience in behavior investigation reminds us not to expect the 
“wholes’* of lower levels to be encountered as specific constituent 
parts on higher levels. If the lower-level wholes appear to be repre- 
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sented as subsystems in the higher organism, these are likely to be dif- 
ferentiated qualitatively by the nature of the given more inclusive sys- 
tem in which they occur. For instance, it is superficial and really mis- 
leading to say that “instinctive man'* is like a given lower animal, since 
this implies that by removing the top layers we encounter substratal 
units which duplicate lower-animal behavior. A social group, as an- 
other example, is involved very differently as a unit in a population 
than an individual as a unit in a social group. The student of levels in 
capacities must be alert for qualitative differences as well as for similar- 
ities. 

Theoretical validity is endangered in fundamental ways when con- 
cepts such as those offered by Vitalism are generalized a priori to all 
animal levels. Along with Vitalism have been inherited from preexperi- 
mental times the practices of a predominant deductivism, of widely gen- 
eralizing certain unquestioned and uninvestigated concepts regarded as 
basic, thus imposing a strait- jacket upon whatever investigation may 
be attempted. 

Anecdotalism 

An inevitable outcome is the practice of anecdotalism, in which there 
is a selection and mustering of instances which fit given preconceived 
explanations at the expense of a broad study of relevant events. Anec- 
dotalism is chronically subjective and not experimental in tendency. 
Here we are confronted with a curious explanatory procedure in which 
a final interpretation exists in advance of any appreciable amount of 
evidence. This practice is by nature restrictive and non-statistical, pro- 
moting the selection of given events for description without much con- 
sideration of the wide population of events in the classes to which 
these belong. It can lead irresponsibly to an emphasis upon instances or 
of characteristics which may well be exceptional in nature and unrepre- 
sentative of their classes. One who sets out to demonstrate that proto- 
zoan organisms or any others have the mental characteristics of man 
may convince himself at least, provided he singles out opportunely the 
brief episodes which seem describable as instances of perception of 
danger, of reasoning, or what not. By the same method, the absence of 
reasoning in man can be proved with ease. 

Another difficulty with anecdotalism lies in its dependence upon the 
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false assumption that an uncontrolled perceptual observation must pos- 
sess some intrinsic validity of its own. The shortcomings of observa- 
tional memory and its corollary procedure of unchecked verbal report 
have been emphasized repeatedly by general psychologists, from Stern 
to Bartlett (6). The best intentioned subjects typically report their 
observations with alterations, additions, and various types of motivated 
rearrangement in the material. Such defects emphasize the basic im- 
portance of a dependable technique and method for studying animal 
capacities. Actually, observation involves techniques subject to im- 
provement through practice, just as do more formal methods of ex- 
perimentation. 

It is a safe rule that rigid distinctions, particularly those offered with 
pretensions to fundamental significance, should be held as highly tenta- 
tive in scientific procedure and not accorded fundamental explanatory 
roles in advance of adequate evidence. Yet the separate existence of 
‘‘mental” and “physical” realities still enters almost without question 
into the theorizing of many scientists and philosophers about animal 
nature. When we admit the dichotomy mind vs, body without challeng- 
ing its applicability to scientific investigation, anecdotal practices are 
a foregone conclusion as ingrown features of method. For the concept 
“mind” offers a convenient ground against which seemingly represent- 
ative instances can be selected perceptually to the exclusion of others. 
And the blanket concept of the animars “psyche” offers a convenient 
device for relegating the biological actualities underlying adaptive ex- 
istence to limbo in favor of hypothetical agencies such as “purpose,” 
“vital principle,’" or “mental faculties.” 

It is possible to introduce anecdotalism without seeming to do so, by 
selecting evidence which emphasizes apparent similarities among ani- 
mal levels. To say that a particular instance of behavior is a case of 
“learning” does not explain it and assuredly does not demonstrate that 
it is necessarily related very closely to other instances in which the 
same term has been used. The similarity may be so partial and superfi- 
cial that use of the common term actually misrepresents the various 
phenomena considered by minimizing the existence of wide areas of 
difference among them. Has an amoeba “learned” in any important 
sense when in the course of repeated head-on exposures to a beam of 
light it extends progressively fewer pseudopodia? (77) The phenome- 
non appears to resemble light adaptation more closely than it docs 
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learning in a higher animal, especially since it evidently involves a pro- 
gressive reduction in the biochemical action of light which has a dis- 
tinctive and relatively short time limit. It is doubtful whether Jen- 
nings (59), merely by using the term '‘learning,” suggested an ade- 
quate explanation for his discovery that individual starfish can be in- 
duced to use much less frequently two of their five radial arms ori- 
ginally used predominantly in moving from a set of restraining pins, 
especially after another investigator has shown that the results can be 
duplicated by persistently rubbing the given arms or by applying acid 
to them. It is questionable whether Bramstedt ( 14) by using the term 
"conditioned response” has found the most suitable conceptual device 
to indicate what has occurred in given paramecia which remain predom- 
inantly in darkened water, out of a lighted area, without then requir- 
ing a temperature difference initially present in the two areas. At first 
sight these cases appear to have the essential aspects of "conditioned 
response” and "learning.” Yet there are reasons to believe that this 
generalization has been very premature. Grabowski (42) found that 
paramecia would react as did Bramstedt's subjects even though they 
were kept from the experimental areas until the final "tests” and the 
water alone was subjected to the light-temperature combinations used 
in the training procedure of Bramstedt. The term "learning” seems to 
be very misleading for phenomena in lower invertebrate behavior 
which resemble instances of sensory adaptation and muscle fatigue 
more closely than they do a representative learning through experience. 
The breadth of the difference is suggested by the fact that no persistent 
and progressive changes of the species behavior system have been 
demonstrated in the lower invertebrates, at all comparable to what 
"learning” may involve in higher animals. On the strength of such evi- 
dence as Bramstedt’s, Chauvin (19) believes that the psychological 
similarity of lowest and highest organisms has been underestimated. It 
is more likely that an uncritical generalized use of the higher-level 
concept has tended to distract attention from the vast area of difference 
separating these phenomena. 

When terms such as "learning” are used in sweeping fashion on 
widely separate levels they encourage thinking conclusively of homo- 
geneous agencies presumably understood in the various cases, rather 
than processes of very different nature still requiring explanation. 
Such practices have the characteristic of mysticism inherent in Vital- 
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ism, as well as its effect of distracting attention from the need for fur- 
ther analysis and comparison. 

Analogy 

A serious charge to which vitalistic theories are vulnerable is that 
their premature generalization of concepts such as “mind"’ and '‘pur- 
pose” tends to vitiate the close comparison of animal levels which evo- 
lutionary doctrine encourages. If vitalistic precepts were generally 
followed, scientific procedure in studying animal capacities would be 
reduced to a mere general description of events under the label pre- 
sumed to apply (cf. 49). For a dynamic theoretical process based upon 
inductive method would be substituted a system of concepts derived 
from initial “intuition” and enforced by authority, or prestige, or by 
the sheer inertia of wide acceptance. Matters have not been improved 
when concepts are imposed upon lower levels anthropocentrically, as 
the term “learning” has been generalized widely by some writers and 
“perception” by others (e.g., Russell, 92). Inevitably, an insistent gen- 
eralization of mentalistic terms throughout the animal series, whether 
or not it is designedly vitalistic, has much in common with vitalistic 
thought-ways. 

These procedures both involve centrally a dominant deductivism, 
which elevates the use of analogy at the expense of analysis. The term 
“mind” suggests close qualitative similarity wherever it is used, evad- 
ing explanation but at the same time implying it with such propagan- 
distic success that the issue seems fairly settled. The word then ef- 
fectively infers a causal agency sui generis, in a procedure which lacks 
little to become animistic (52). A very similar strategy is accomplished 
through the generalization of terms such as “instinct” to several ani- 
mal levels. Actually the practice is atavistic in the sense that the dis- 
cussion of phenomena is transferred to preexperimental conditions 
under which it becomes easy to overlook or ignore evidence that does 
not agree with the given position. 

A sound generalization deriving from the comparison of a wide vari- 
ety of levels in animal capacity is that a given behavioral adjustment 
(e.g., food-taking) may be based in different instances upon very dif- 
ferent patterns of cause-effect relationship. When an author asserts 
that an amoeba extending a pseudopod and a man asking for a sand- 
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wich are both acting “purposively,” readers may be justified in taking 
the statement to allege that a similar “intention” underlies both acts. 
Whether the author really means this, or merely wishes to call atten- 
tion to a similarity in the adaptive adequacy of behavior in the two 
cases, the effect of the common term is to imply that a closely related 
organization of underlying processes exists in both instances. A com- 
mon feature of Vitalism, Animism, Mentalism, and other procedures 
featuring the use of analogy is that the organization of processes un- 
derlying behavioral systems is not subjected to very close study. Sel- 
dom do these doctrines encourage a critical comparison of presumably 
similar phenomena in different animal forms. Actually the analogies 
are preliminary and descriptive ; the common terms, nothing more 
than tentative labels. Yet the customary emphasis upon a central theme 
tends to crystallize the terms and to obscure the unsoundness of apply- 
ing them in purported explanatory roles to very different orders of 
events. 

Idols of the Theater 

Many of the difficulties we have been discussing rest upon a failure 
to recognize that concepts are ways of representing and thinking about 
things and their relationships; explanatory symbols which should 
change and develop with advances in our evidence about things and 
relationships. For example, in the pre-mating behavior of birds there 
are special activities which have been called "display” because, after 
Darwin, they have been regarded as special appeals designed to win 
over a desired individual of the opposite sex. For Pycraft (88) and 
some later writers such as Armstrong (4), the strutting and posturing 
of a male bird which serves to expose brilliant and striking plumage 
(not seen ordinarily) can have no other explanation. However, on 
further investigation, difficulties have arisen with this view. New fac- 
tors of different nature have been discovered, which have led recent 
investigators such as Marshall (76) and Lack (64) to abandon the 
purposivistic concept of "display” for the notion that plumage is ex- 
posed incidentally in the course of behavior not designed to expose it 
as an appeal for mating, but appearing rather as a product of a gen- 
eralized emotional excitement. Marshall came to the conclusion that the 
concept of a conscious sexual selection, as proposed by Darwin, must 
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be replaced for birds by the view that such behavior is emotionally and 
not deliberately aroused. The other bird may be attracted through the 
behavior, but not because of a deliberate enticement, and in many cases 
the only identifiable adaptive role is that of promoting glandular proc- 
esses. The behavior remains ; our conception of it has been greatly im- 
proved. 

Many instances may be found in which traditional concepts through 
long usage have come to represent presumable real forces underlying 
animal capacity. Frequently, after the example of Aristotle, students of 
animal ways have concluded that, because highly appropriate activities 
often seem to be without benefit of special experience, the impulse to- 
ward such activities must logically be inborn, or ‘‘instinctive.’’ Modern 
animal psychology has had to struggle against the tremendous weight 
of authority always found behind this concept, and its seeming reason- 
ableness. However, a growing body of experimental fact and theory 
now favors the view that “instinct” denotes a wide variety of ba- 
havior processes all influenced in one or another way by hereditary 
factors, rather than inborn urges to carry out a given process. In dif- 
ferent animals, it now appears, the hereditary factors may be of very 
different nature, and may influence the appearance of given behavior 
patterns in different ways and to different degrees (75). The word 
“instinct” is reductionistic and fallacious in the sense that it tends to 
level over these important group differences, and to obscure the real 
nature of their influence. 

As Warren (114) has shown very succinctly, conceptual devices 
such as “instinct” and “mind” are products of a major nominalistic 
error, in that they involve substituting a mere name for a problem 
requiring solution. For a long time after Aristotle, while it was con- 
fidently proffered and widely accepted as standing for an explanation, 
the word “instinct” served to distract attention from the need for seri- 
ous study of the subject matter. Increasingly in recent decades scien- 
tists with good reason have balked at following the instinct dogma. 
Distinctive processes have been found in the rise of individual behavior 
in different species as well as in the broadest groups, the animal phyla ; 
very different processes which are not adequately represented by the 
word “instinct.” Coghill’s (21) investigations, for instance, have 
shown that aquatic locomotion of salamanders arises mainly through 
the maturation of given neural centers and connectors, whereas the 
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research of Kuo (63), Shepard and Breed (101), and other investi- 
gators has revealed that pecking in domestic fowl is dependent upon 
the maturation of given part-process activities (e.g., head lunging at 
bright objects, and swallowing reflex) and a learning to use them to- 
gether (75). In the chick’s typical environment one type of learning 
becomes possible and the typical pecking pattern appears; under 
changed extrinsic conditions other learning occurs and the resulting 
pattern is quite different. Neither pattern is “instinctive” in the sense 
of resulting from an inborn urge to perform it as a system. This holds 
even more forcibly for the development of behavior in mammals, 
which in the higher orders involves learning to relatively greater ex- 
tents, and eventuates in patterns which differ very plastically in rela- 
tion to the special external conditions of development. Thus, although 
the word “instinct” loosely represents a type of problem, it no longer 
meets the requirement ; namely, to express the relationships between 
hereditary factors and behavior patterns on different animal levels. 

Animal psychologists can point to some five decades of real progress 
in the materialistic and empirical study of animal capacities (75, 81, 
82, 113). However, some of their own concepts, which lead into lines 
opposing comparative practice, have developed into reductionistic pro- 
cedures operating almost as special disciplines within science itself. An 
example is the concept of “dominance” in social study. 

The idea of dominance relationships in an animal group arose most 
specifically through the work of Schjelderup-Ebbe (93), who was first 
to demonstrate a “peck order” in his investigation of domestic fowl. 
Since then “dominance hierarchies” have been revealed in the group re- 
lationships of many other species of birds and other animals from fish 
to (and, of course, including) primates (1). 

Typically the concept implies an aggressive type of relationship, in 
which one member of the group forces another to submit by actually 
attacking it or by threatening attack (25). It affords a convenient 
way of quantifying the behavior of individuals in a group, and for this 
reason alone its popularity is understandable. However, it is doubtful 
that the “dominance” concept is qualified to serve as a chief theoretical 
device for understanding group organization. Aggression dominance is 
not necessarily coupled with other important characteristics of group 
behavior such as ascendance, prestige, and (especially in higher types 
of social organization) social approval. However prominent a charac- 
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teristic of g^oup behavior it may be in many instances, dominance 
after all emphasizes part-processes, the discrete aspects of individuals 
and of specific individual interchanges, and serves to distract attention 
from the broad problem of accounting for group unity on the various 
social levels. It is doubtful whether “dominance theory” alone, as dic- 
tating a method of study, would ever lead to an investigation of fac- 
tors which are involved in the formation of groups and in the socializa- 
tion of individuals under varying conditions. 

Here is an example of a way of thinking which tends to restrict the 
comparative aspect of animal psychology. On different animal levels 
there are pronounced differences in the quality and complexity of 
group unity, and capacities for plastic change in such unity, which 
dominance theory does not prepare us to understand (95). The essence 
of social organization consists in the approach-relationships of indi- 
viduals, yet dominance thinking emphasizes withdrawals. Summated, 
withdrawals describe one prominent aspect of many groups ; however, 
this aspect clearly is secondary to the factors which brought the parts 
together in the first place and keep them together long enough for 
dominance relationships to develop and pass through various changes 
(2). Actually, dominance relationships as such are absent in many ef- 
fective types of social organization from primates (18) down through 
insects. 

Although it has arisen from an effort to introduce quantitative 
method into the study of animal societies, the ‘"dominance” procedure 
thus tends to lead away from the central question of group organiza- 
tion, and tends to discourage a thoroughgoing comparative study of 
groups. The trouble is that a partial and really descriptive procedure 
has become confused, in “dominance” emphasis, with the broad prob- 
lem of investigating and explaining group unity. “Dominance” theory 
IS reductionistic in this sense, as well as in the sense that it stresses 
partial similarities among groups on different levels, at the expense of 
studying other similarities and differences which may be much more 
significant for the nature of social organization. 

But these are similar to the difficulties which we find in animistic 
conceptions of group organization, such as Maeterlinck’s “spirit of the 
hive” on the insect level and McDougall’s “crowd mind” on the human 
level. Such concepts implying a social psychic agency either are used 
frankly as literary conceits, or are fraudulent devices substituted gra- 
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tuitously for any real effort to study the factors underlying a given 
level of group performance (22) . They are simply descriptive, and cir- 
cular — as for example, to the “spirit of the hive” may be attributed any 
properties which are noted in the collective performance of bees, what- 
ever these may be. This type of concept is misleading, not merely 
b ec ause it tends to crystallize descriptive and observational errors in 
literary metaphors, but also because the metaphors furnish a veneer for 
ignorance. Thus “gfroup mind” offers a spurious explanation for human 
social phenomena, in that it implies the existence of a close similarity 
between group function and individual mental function, with no more 
i-tian anecdotal suggestions to support the analogy. This concept, far 
more rhan “dominance” doctrine, evades the issue of accounting for the 
origin and nature of social organization ( 16, 84) . 

We have considered some ways in which animal psychology has 
deviated from comparative method at the expense of scientific validity. 
One, the reifying of concepts into presumed forces, is often paralleled 
in its results by practices which have no apparent relation to Animism. 
When a single aspect of behavior, such as dominance, is studied on dif- 
ferent levels without adequate attention to its origin and its back- 
ground in the whole phenomenon, significant differences in addition to 
the most essential similarities may be obscured. Fallacies of metaphor 
are involved when terms are applied to different orders of capacities 
so loosely that the essential similarities are blurred and the important 
differences among capacity levels confused or ignored. Thus, nervous 
conduction in an individual may be assumed analogous to communica- 
tion in a social group ; but the similarity actually seems to have only an 
introductory or descriptive significance, and to lack any particular util- 
ity for explaining the nature of individual and social group compara- 
tively. The procedure is “reductionistic” (105) in the sense that it iso- 
lates part-functions or single characteristics from their respective 
whole settings without adequate consideration of their relations to and 
dependence upon the wholes to which they belong. The chief shortcom- 
ing of “organism-superorganism” theory (37) lies in the fact that it 
is based upon this same kind of procedure (95). 

We may consider two further examples of concepts which are often 
generalized in misleading ways. The term “stimulus” has been vari- 
ously applied to causes of behavior ranging from specific energy ef- 
fects to complex systems in motivation and perception. In the first 



CAPACITIES OF ANIMALS 


255 


sense it is frequently used in a positivistic manner by an experimenter 
who assumes that, because he has made no deliberate change in the 
external situation, no extrinsic difference can exist from a preceding 
observation. With his impression that the “same stimulus” is effective 
externally, he may refer prematurely to unknown internal processes to 
explain the difference in behavior. Through forgetting that the term 
“stimulus” actually is a convenient conceptual device which may or 
may not denote delimited and invariable causal factors, an inadequate 
control of extrinsic factors often is introduced which vitiates a realistic 
theory. The same type of positivistic and artificialized delimitation 
often is involved in speaking of **the environment” of a given orga- 
nism, or of “aw environment” which is optimal for different organisms. 
The development of ecological investigation and of methods for study- 
ing animal sensitivity and adaptiveness has shown that the term “envi- 
ronment” must be used in a statistical sense, keeping in mind what 
range of conditions is optimal for a given animal and what conse- 
quences ensue when conditions vary beyond this range. Through scien- 
tific investigations of animal adjustment it is becoming truistic to say 
that “the environment” of a given animal form is relative to the na- 
ture of its biological properties (e.g., temperature sensitivity and toler- 
ance) and psychological capacities (e.g., learning capacity). Yet it is 
often forgotten that the “same environment” beneath a particular tree 
is very different for sitting rabbit and crawling slug on the “same” 
patch of grass. In a similar sense, when an animal psychologist refers 
to “the problem” which he has presented to animal subjects, the very 
expression may stem from a positivistic leveling effect in perception 
which scarcely prepares him to be alert for possible important differ- 
ences in “the problem” for various individuals. 

Purposes of "^Purpose"" 

No conceptual term has tended to obscure differences in capacity level 
more than generalized “purpose.” Recently Bahm (5) has discus^d 
concisely some of the chief logical weaknesses of the concept “purpose” 
as it is involved in teleological writings on natural history subjects. 
Closest to our present discussion is his reminder that the teleological 
purposivistic argument is always post hoc, since it ignores the fact that 
“survival of purpose does not imply survival for a purpose.” This fact 
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seldom dissuades purposivists from resorting to Aniimsm on one or 
another basis.* A common ground for such practices is a presumption 
of proof through elimination. A traditional proponent of purposivistic 
theory in biology and psychology, William McDougall (70) held 
steadfast to the argument that, since materialistic procedures in science 
carmot account for the phenomena of a) growth and b) adaptivity in 
behavior, only Animism remains adequate as a basis for metaphysical 
theory. McDougall (71) held persistently to the weight of point o 
although through the next two decades the sweeping conclusions of 
Diiesch (34) from experimental embryology, on which it was based, 
were progressively carried toward negation by the researches of 
Spemarm, Qiild (20), and other investigators. The second argument 
bears more directly upon animal psychology, where its considerable 
contemporary influence is evident in the writings of Tolman (111), 
Lorenz (68), and Russell (92) in particular. 

Undeniably, behavior generally is describable as adaptive. From bac- 
teria to man, living Organisms universally tend to behave in ways bene- 
ficial to survival. Dating mainly from Darwin’s work, this fact has been 
accepted as a widely prevalent characteristic of animal activities. How- 
ever, the purposivists customarily underplay a corollary fact that even 
among contemporary species the adaptive aspect of behavior is a rela- 
tive and not an absolute value throughout the population. In animal 
species maladaptive behavior commonly accounts for a death curve of 
individuals ranging from early to advanced ages. The biological fac- 
tors underlying adaptive behavior, on one level or all levels, are by no 
mpang covered by the term “purpose.” Mounting evidence favors the 
view that more or less complex processes of mutation in germ plasm 
compounded with the intricacies of propagative process and of envi- 
ronmentally enforced selection (32, 78) underlie the appearance of 
new or changed biological processes and animal types. The relative sig- 
nificance for adaptation of given biological factors is in the long run 
critical for survival, with mechanisms which promote maladaptive be- 
havior constituting potential causes for elimination in the processes of 
so-called natural selection. To take an extreme example, a species of 
protozoa which through mutational innovations possessed organic 

* How effectively this ancient practice becomes accepted in a ^rticular social 
setting through institutional propagation of concepts encouraging nm-logical 
and noo-emi«rical thought processes, is clearly apparent, for example, in Rosen- 
field’s (91) valuable treatise on the (Cartesian controversy. 
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mechanisms favoring consistent movement toward the source of in- 
tense stimulation and away from weak stimulation, assuredly would 
be wiped out in the course of time. Survival is favored, on the other 
hand, when factors arise which favor the reverse of these types of re- 
sponse. Adaptive behavior, directly or indirectly dependent upon bio- 
logical factors on whatever level it occurs, is basically attributable to 
the processes of organic evolution which condition the phyletic devel- 
opment of such factors. It is strange to find these processes slighted or 
even ignored by writers who set out to account for the basic nature of 
adaptive behavior. 

Adaptivity is an inevitable characteristic of all levels of adjustment. 
But is “purpose*’ ? A basic mistake inherent in all Vitalistic and Ani- 
mistic thinking is to confuse a fact, the great predominance of adap- 
tive or life-promoting behavior throughout the animal series, with gen- 
eralized “purpose.” The latter term thus used is ambiguous, from the 
standpoint of science. Experimental psychologists find that “purpose” 
can be identified on the human level as “anticipation of a goal.” “Pur- 
pose” in this scientifically acceptable sense of acting persistently and 
appropriately with reference to anticipated results, is a difficult tech- 
nique which is present in the human child not automatically but only 
by dint of much gradually accomplished learning through experience. 
Hard come by in development, it is a capacity not to be taken lightly. 

To what extent are such capacities, not readily acquired even by 
man, possessed by lower animals? From evidence on mature adjust- 
ments in the mammals, purposive behavior when it arises may be con- 
sidered as the product of ontogenetic development. The adaptivity of 
purposive acts is devious and is relative to the given situation, as dis- 
cussions of ethical and moral standards in different human cultures il- 
lustrate. In contrast, the behavior of animals on respective lower levels 
is more and more directly conditioned by organic factors, and hence 
its predominantly adaptive trend is attributable more and more specif- 
ically to the processes of evolution and heredity (75, Chapters 7 and 
12). The kind of teleological doctrine which asserts that “purpose” is 
present wherever adaptive behavior exists either has theological impli- 
cations which are hardly relevant to scientific theory, or rests upon a 
gratuitous a priori endowment of all living animals with higher-level 
psychological functions. 

A great variety of biological processes underlies adaptive behavior 
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functions on different animal levels, as is abundantly demonstrated in 
descriptive summaries of f ood-getting and other behavior such as those 
offered by Warden, Jenkins, and Warner (113). It is well to distin- 
guish constantly between description and analysis, remembering the 
rule that similar adaptive consequences may result from very different 
causal processes. To refer to classes of behavior such as ‘‘protective 
behavior,” “courtship,” and “food-getting” behavior throughout all 
animal levels is entirely permissible on a descriptive basis which em- 
phasizes the kind of adaptive result obtained ; however, such a scheme 
has no essential validity at all for explaining the ontogenetic causal 
processes involved in producing given behavior in one or another ani- 
mal type. For example, “protective behavior” may depend upon a 
shock-elicited tonic immobility of a given physiologically determined 
duration, as studied by Hoagland (SO) in the lizard, or it may involve 
anticipated evasion of the source of disturbance, as is possible in a 
socialized chimpanzee or human child. The manner in which effective 
food-taking occurs in the starfish is explicable as a “community of re- 
flexes” (112), a pattern of local reflex functions systematically unified 
through the generalized conductile properties of a nerve-net system 
(45) ; but in contrast, chimpanzees are able to bring in food out of 
reach by constructing simple tools, and the “table manners” of a human 
child are essentially the product of socialized learning. We have used 
very wide contrasts here only to emphasize that broadly similar adap- 
tive results may depend upon lower-level or higher-level processes. 
Certainly we are not implying the fallacious distinction that in lower 
animal groups behavior is “instinctive” and in higher animal groups 
behavior is learned. Differences in developmental patterns are not that 
crude and simple. 

Levels in Adaptive Behavior 

Perhaps the most basic problem in adaptive behavior concerns the 
manner in which animals on all levels avoid some types of stimulation, 
generally injurious, and approach other types which are generally 
adaptive or beneficial in effect. In the lower invertebrates such re- 
sponses as “approach” tend to involve the whole body, and they are 
characteristic of the species without evident benefit of learning (75). 
The nature of the responsible hereditary mechanisms is suggested by 
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some of the relevant evidence. A significant fact is that approaches to- 
ward the source of stimulation, as in food-taking, typically occur in re- 
sponse to effectively weak energies of stimulation, whereas withdraw- 
als occur in response to effectively intense energies of stimulation. The 
earliest clear demonstration of opposed response types dependent upon 
quantitative aspects of stimulation was offered by Jennings (58) from 
his studies on protozoa and other invertebrates. In the invertebrate 
groups which have specialized receptors, the differentiation of re- 
sponse occurs in dependence upon strength of stimulation in various 
fields, such as light-, chemical-, and contact-sensitivity. The shift in 
^‘sign” of adjustment is not an ‘‘all-or-none'' process, but occurs much 
as in the light responses of earthworms in Hess’s (48) experiment, in 
which there was a gradual decrease from a maximum of approach re- 
actions and an increase to a maximum frequency of withdrawal when 
a source of light was changed from low to high intensity. 

The critical matter underlying such differences must be the amount 
of energy delivered to reactive tissues, since Hess found that adapta- 
tion to light causes earthworms to turn toward light of abnormally high 
intensities and to turn from the source only when intensities at the 
upper end of the scale were much higher than in worms unadapted to 
light. In contrast, dark adaptation (by effecting an increased sensitivity 
to light) lowered the entire scale of relationships. The nature of other 
important biological mechanisms basically involved in adaptive ap- 
proach and withdrawal in these organisms is not altogether obscure 
(75). In the earthworm the principal effector systems are also differ- 
entiated in thresholds of responsiveness, with the circular muscles (ex- 
tending the body forward by thinning it) first and predominantly 
aroused when stimulation is weak, the longitudinal muscle system 
(drawing back the body by thickening it) predominating when stimu- 
lation is strong. When stimulation is very intense the threshold of the 
most rapid conductor lines in the nervous system, the “giant fibers,” is 
exceeded, and the invariable response is a highly adaptive backward 
jerking of the entire animal. This we may term the principle of differ- 
ential organic thresholds underlying the adaptive orientation of be- 
havior. 

We are reminded here that in the lowest animals adaptive orienting 
responses can involve movements of the entire organism with respect 
to the stimulus source. The basis evidently lies in the evolution of gen- 
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eralized organic processes differing appropriately in threshold of 
arousal. Moreover, these responses appear directly upon the matura- 
tion and functioning of heritable structures. The literature on tropism 
and orientation offers abundant evidence for the broad applicability 
of this theory among invertebrate animals (38, 75). 

The principle of adaptive-threshold systems seems applicable in the 
case of vertebrate animals, as well, although there evidently exist wide 
group differences in the nature of heritable mechanisms involved and 
in the relative directness of their influence upon the eventual behavior 
pattern. Complicating factors, rather incompletely known at present, 
are involved on all levels, with learning variously influencing the out- 
come especially in mammals (98). On the whole, there is no doubt 
that the unlearned components are more directly effective in the sub- 
mammalian group than in the mammals. And among the submam- 
malian classes, birds appear to rank above the others in this respect. 
For instance, the typical lower-vertebrate forward lunge, highly im- 
portant in feeding, is regularly given to small moving objects in a 
mainly stereotyped way; whereas we have seen that the pecking re- 
sponse of some birds to edible objects evidently arises through the 
initial presence of a similar part-process but one eventually combined 
with others into a pattern through an early learning process. 

In the mammals, and especially in man, adaptive organic thresholds 
seem to be most complexly and deviously influential in behavior de- 
velopment. With a very few doubtful exceptions, whole-body patterns 
are no longer attributable directly to maturation. The evidence sug- 
gests that certain local mechanisms of the reflexive type are present, 
first clearly demonstrated in Sherrington^s (104) finding that the 
extensor-thrust response of the spinal mammal has a distinctly lower 
threshold of arousal than the limb-flexion reflex. Combine these facts 
with the further fact that weak stimulation has a typically localized 
effect, whereas intense stimulation of the neonate mammal produces a 
widespread mass action as Carmichael and Smith (17) reported, and 
it becomes apparent that these differential effects of stimulative energy 
furnish a broad basis for the establishment of specialized adaptive 
adjustments through learning (98). 

Evidence for such underlying mechanisms may at first sight seem 
to be lacking in the case of man ; yet there are scattered suggestions 
of their presence, as in the case of the plantar response (41, 87) and 
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of an unlearned arm withdrawal to intense local stimulation (103). 
The latter fact seems very important, yet limb extension to weak stim- 
ulation remains to be demonstrated clearly in early neonate behavior. 
Careful studies made with graded intensities of stimulation are essen- 
tial. A general hint of what may exist may be gathered from Wat- 
son's (116) trio of “love,” “fear,” and “rage” responses in the very 
young infant, in that he elicited “love” (simply a pacified effect, with 
relaxation and some limb extension) by mild stimulation such as pat- 
ting, and the “fear-rage” — better, “excited” — responses (high excite- 
ment, crying, generalized contraction, and limb flexion) by definitely 
intense stimulation. Significantly, there is a suggestion here of an 
unlearned basis for a differentiation of the emotional component, in 
that craniosacral autonomic signs predominate with weak stimulation, 
and sympatheticoautonomic signs with strong stimulation. To be sure, 
Sherman's (102) critique of Watson's emotional trio demonstrated 
that “fear” and “rage” were not differentiable in early neonates as 
Watson claimed, but neglected to examine comparatively the more 
excited (“fear-rage") and milder responses (“love”) reported by 
Watson. Bridges's (15) description of an originally undifferentiated 
basis for emotion in the human infant after the scheme of Strat- 
ton (106) has no substantiation, because she did not work with infants 
below the age of three months, when some differentiation was found. 
Although the evidence is at present rather meager, the possibility is 
worth examining experimentally, that organic mechanisms such as 
those mentioned above provide an initial basis not only for the overt 
adaptive adjustments of man to his world, but also for their differ- 
entiated emotional backgrounds (98). 

How these indistinctly glimpsed organic processes provide an initiat- 
ing basis for purposive adaptive behavior in man can only be sug- 
gested here. Purposive reaching is centrally important, but arises only 
gradually as an outcome of a lengthy developmental process. In Hal- 
verson's (44) study of grasping it seems significant that six-weeks-old 
infants responded at first to a small cube of sugar (i.e., weak visual 
stimulus) by a somewhat variable extension and abduction of arm, 
together with a rolling of eyes toward the object (visual “regard”). 
These first arm movements in the situation seem to constitute inci- 
dental products of the mild stimulative change, and to be not at all 
purposive in the sense of representing “attempts'* to reach or get the 
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object. The initial dependence of such movements upon organic matu- 
ration is indicated by the fact that after the age of three months the 
record steadily worsens for a number of weeks, in that the infant’s arm 
is extended variably sideward and farther from the object than in 
earlier tests. The reason seems to be a more rapid maturation of the 
abductor muscles than of arm-extensor muscles at this stage (44). 
The act has all the aspects of an incidental ^'getting the arm out” upon 
excitation, rather than a directed reaching in anticipation of obtaining 
something. Circumstances indicate that the latter condition develops 
slowly through learning, as Holt (51) suggested. During early months 
the hand virtually never reaches to and touches the seen object. Then 
a reasonably efficient pattern of reaching out directly, grasping, and 
pulling in ordinarily appears, at seven or eight months of age, only 
after several months of variable activity. It is a reasonable hypothesis 
that this eventual directed, anticipatory pattern is a perceptual system 
which develops through organic maturation and leaming-in-use from 
the initial physiological process of incidental arm extension to weak 
stimulative effects. 

Levels: Common Factors and Heterogeneities 

It would appear that the initial physiological mechanisms underlying 
approach and withdrawal responses are broadly similar on several ani- 
mal levels. Wide differences appear, however, in their relation to the 
eventual behavior pattern. On the mammalian and especially the pri- 
mate level the process is most indirect and involved of all, and the 
appearance of the eventual purposive pattern is most influenced by 
special learning. Here ontogeny plays the foremost role, with indi- 
vidual variation and capacity for plastic modification as outstanding 
features. This plasticity is effective also in the influence of visceral 
components upon the development of perceptual and emotional proc- 
esses. 

The fact that systems of approach and withdrawal behavior are 
widely adaptive on all animal levels often causes them to be treated as 
though they were effectively similar throughout the animal series. Our 
evidence is sufficient to show wide stages of difference. On the lowest 
animal levels their function is present through maturation alone ; the 
physical properties of stimulation are effective in a similar stereotyped 
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fashion in an animal’s life from beginning to end. It is thus a serious 
error to apply the word “perception,” as does Russell (92), to the 
“food-getting” and other adaptive responses of invertebrate and lower 
vertebrate animals, as if these animals could sense a meaningful en- 
vironmental pattern by virtue of anticipating further stages of the 
process and the eventual significance of the object to them. The dis- 
ordered and confused epistemology involved in such errors can be cor- 
rected only through comparative study of the underlying processes. A 
survey is not comparative if it deals with the acts in cross-sectional 
manner as mere episodes of accomplishment, taking adaptive signifi- 
cance as adequate proof of a similar process of underlying “purposeful 
perception” in all cases. To be adequate, the survey must be carried 
out in a consistent longitudinal way, with cross-sectional investigations 
at suspected turning points. 

There is ample evidence from developmental experiments with 
human infants that “perception” of the nature of objects, and “pur- 
poseful striving” to deal with them in given ways, result from a 
complicated ontogeny involving much learning and social-selective 
influence (cf. 90). Such evidence is lacking for inframammalian forms 
in particular. Unless we rest content with the gratuitous assumption 
that “innate knowledge” is possessed by lower organisms such as 
starfish and spiderling which give initially appropriate reactions, de- 
tailed comparisons will be made which show that the latter must be 
regarded as qualitatively different from mammalian “perceptual” ad- 
justments. 

Impressed by apparent signs of qualitative equivalence, writers 
often prematurely generalize particular concepts so that significant 
functional differences are placed subordinately or are even overlooked. 
Thus the term “perceptual pattern” has been used to imply a meaning- 
ful visual organization equivalent to that of man, whereas in fact the 
nature of visual organization may be significantly different from that 
of man. For example, the work of Mathilde Hertz (47) on visual 
discrimination in bees was impressive, especially in demonstrating 
what a variety of “patterns” of intricate design could be discriminated. 
Taken as a matter of Gestalt differentiation, the process appeared to 
lie qualitatively close to the human level. However, Wolf’s (119) 
results suggest that the process in the bee involves a differentiation of 
gross flicker effects rather than the appreciation of inclusive figural 
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patterns involved in mammalian perception. Thus although “pattern” 
has been a convenient term in studying behavior systems on various 
levels, the time has come to use it with greater care so that qualitative 
heterogeneity is not obscured. 

The fact is that organic maturation makes very different contribu- 
tions on different animal levels. Adjustment patterns so called appear on 
widely different bases in ontogeny. The feeding pattern of the jell)rfisb 
is largely present through maturation alone, whereas systems such as 
food-pecking in birds are complexes resulting from a close and pro- 
gressive interaction between maturation and learning. This learning is 
much more generalized and qualitatively simpler than learning gen- 
erally is in human ontogeny. It would seem advisable to avoid dog- 
matism concerning the sense in which adjustive patterns as such may 
be inherited, even on lower levels such as social insects in which com- 
plex behavior systems seem to arise without benefit of learning. (As 
a matter of fact, insect social patterns do involve some learning.) For 
no animal inherits its environment except in an indirect sense, and 
behavior patterns must always be considered as the products of an 
intimate interaction between organism and environment. For example, 
the behavior pattern of an army ant colony, with its intricate system 
of daily raids and nightly migratory movements, constitutes an im- 
pressively complex and highly stereotyped system (96, 99). The pat- 
tern is the outcome of a cumulative interaction of processes contributed 
by colony queen, developing brood, and worker individuals in the 
characteristic environmental setting. Broadly considered, it is the 
outcome of genetic properties, yet in no sense is it inherited as a 
pattern even by the colony queen who functions as “pacemaker.” The 
significance of this statement is indicated by the fact that learning 
functions at certain strategic points ; and, although simple and rudi- 
mentary in nature, the learning component is essential for the rise and 
maintenance of the pattern (97). 

Levels in Subsocial and Social Adjustment 

Actually, phenomena such as the above represent complex systems 
of interrelated individual and subgroup adjustment patterns. They 
constitute one level in the scale of social phenomena — ^“social” because 
the integrity of the group depends upon the interdependence of indi- 



CAPACITIES OF ANIMALS 


265 


viduals and upon their mutual responsiveness. The nature of such 
interdependence and the complexity of intragroup relationships differs 
widely among animals exhibiting social behavior. Group systems may 
be termed ^^subsocial” (118) when interdependence is incidental to the 
presence of other individuals and their role may be replaced by given 
environmental effects such as temperature. Allee (2) has demonstrated 
the broad adaptive significance of grouping in numerous lower phyla, 
in which an incidental kind of “cooperation” occurs. Or on the other 
hand, the interdependence may hinge qualitatively upon the nature of 
the composite effect of other members of the group as individuals 
with given properties. The great popular and even scientific promi- 
nence which the struggle and destruction aspects of evolution have 
received has tended to obscure the significance which “mutual aid” 
assumes in phylogeny on a wide variety of levels (62). “Cooperation” 
may be systematically present on the basis of a simple stereotyped 
system or on qualitatively specialized grounds. Other individuals of 
the species, or other animals, always must be considered as members 
of the effective environment of each individual, variously influencing 
the trend of its adjustments both pro and con on one or another quali- 
tative level. 

How similar and how different are social levels ? A common factor 
evidently involved in the origin and maintenance of any social aggre- 
gation is based upon the biologically prepotent effect of weak stimula- 
tion in eliciting turning-toward reactions (95). The process seems to 
underlie interindividual responsiveness on all levels of complexity and 
qualitative elaboration in social behavior. This factor, which after 
Wheeler (118) may be termed “trophallaxis,” is basic to the develop- 
ment of both stereotyped social patterns (as in insects) and more 
plastic social patterns (as in mammals). Its elaboration in lower-level 
societies involves learning only in a simple and secondary form de- 
limited by hereditary mechanisms; in mammals its potentialities for 
plastic modification and elaboration are relatively greater. It is basic 
to and accounts for the gregariousness of individuals, however that 
gregariousness may be expressed and modified in a variety of ways 
through social heritage and special learning. The fundamental role 
of trophallactic processes in socialization derives from the fact that, 
from the first moment, interchanges which canalize and mold the early 
learning processes occur between the newborn mammal and its sur- 
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roundings. Factors of relative dominance, ascendancy, or tendencies 
toward seclusiveness and the like, must be considered as of secondary 
and modifying significance, influencing the form of relationships in the 
social organization without being themselves basic to the fact that a 
social organization of some kind occurs. 

Although the initiating factor in social aggregation evidently is 
broadly similar on levels from insects to man, differences of the widest 
magnitude appear in its expression in various social patterns. Such 
patterns are all adaptive in some important sense. In natural selection 
those organisms would appear to be favored which develop one or 
another mechanism of interindividual facilitation (2, 62). But it must 
also be recognized that the adaptive significance of a capacity for 
mutual assistance and its general role in selection may differ con- 
siderably according to the psychological level of its process. While 
mutual assistance on the insect level, developing on the basis of direct 
trophallactic interchanges, is limited to a relatively simple interindi- 
vidual facilitation (95, 97) the chimpanzee can anticipate the result 
of joint effort in relation to a group goal (27). The possibilities on 
the human level are vastly greater, and moreover are psychologically 
cumulative. While any environmental changes effected through the 
'‘interindividual facilitation” to which insects are functionally re- 
stricted are typically standard for the species through innumerable 
generations for eons, important changes may occur in human society 
within a matter of years. 

Of all the factors conditioning the potentialities of individual de- 
velopment and socialization on different levels, the most crucial is the 
extent to which the central nervous system has evolved. Although it 
appears that some capacity for learning plays an essential part in 
socialization on all levels, differences in the learning potential un- 
doubtedly are of first importance in setting limits upon socialization, 
as upon the relative plasticity of adaptive functions in general. 

Learning capacity, definable as susceptibility for effective individual 
changes through experience in the organization of the characteristic 
behavior pattern, has been demonstrated experimentally even in lower 
invertebrates such as flatworms (53,75). Though learning can occur 
in the absence of cerebral cortex (65), experiments with lower ani- 
mals show convincingly that it is qualitatively much reduced (29). 
The maximal accomplishments possible in inframammalian animals 
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such as insects, although impressively complex in some respects, never- 
theless show qualitative limitations such as a proneness for stereotypy 
and a sluggish development of habit organization. For example, the 
learning capacities of ants, evidently at their best in the Formica 
species, are relatively situation-bound and rotelike, resembling the 
showing of lower mammals (e.g., rats) deprived of much of their 
cortex (94). The behavior changes which have been reported for 
invertebrates such as protozoa and echinoderms appear to belong on 
a distinctive sublearning level, especially since they represent transient 
effects which do not alter the characteristic behavior pattern in any 
effective way. 

Unfortunately psychologists have paid insufficient attention to the 
analysis of differences in learning capacity through the animal series. 
An influential contemporary learning theorist, Hull (56), endeavors to 
account for learning in general by applying the conditioned-response 
concept deductively. Various limitations of this approach have been 
pointed out by critics (66). A serious shortcoming of the Hull doc- 
trine is its basic implication that differences in learning are secondary 
to the homogeneity which all cases are held to possess. It is character- 
istic of conditioned-response learning, however, that emphasis is upon 
the situation as set for the animal (e.g., by the experimenter). The 
role of the animal is relatively passive, with the pattern of its acqui- 
sition canalized by the prescribed stimulus-combination. Simpler in- 
stances, like the varieties of ‘‘habituation"' or “negative adaptation,” 
are similar in this respect. On the other hand, the “selective learning” 
or “trial and error learning” which is accomplished when an animal 
is free to act in terms of its own behavior resources, appears to be 
qualitatively distinct from and superior to “conditioning” in impor- 
tant respects. One critical aspect distinguishing “selective” learning, 
as Culler (28) and Maier and Schneirla (74) have pointed out, is 
that here the response of the animal changes the effective situation 
so that new types of adjustment may occur permitting a learning to 
anticipate the terminating condition, which can become a “goal.” 
Through conditioning a child may be taught to pull a string until an 
object is encountered, then to pick it up and play — ^whereupon dis- 
connecting string from object in a test will not inhibit pulling. When, 
however, through selective learning the child masters a more highly 
organized response in which string is pulled in relation to toy, then 
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he both anticipates future play while pulling and notices a discon- 
nected string before pulling. The qualitative inferiority of a condi- 
tioned-response learning often is not perceptible until the subject is 
required to use it in a changed situation (60). 

It would appear very significant that in the lowest levels on which 
learning has been clearly demonstrated, the flatworms (53) and the 
annelids (26, 46, 121), conditioned-response patterns are possible but 
there is no clear evidence for selective learning. When Formica ants 
and rats are tested in an objectively identical maze pattern, the ants 
begin their specific learning with locally restricted unitary processes of 
a conditioned-response character, and selective learning enters grad- 
ually, whereas the rats evidence selective learning and intersegmental 
relationships at an early point (94). Such results suggest that, in addi- 
tion to a qualitative difference between conditioning and selective 
learning, there exist different levels of qualitative accomplishment in 
selective learning itself. 

In mammals, and particularly in the psychologically highest orders 
of mammals, maturation alone provides few specialized adaptive 
behavior mechanisms, whereas large repertoires of relatively stereo- 
typed behavior are found in the lower groups. Among mammals as a 
rule the general adaptive pattern is initially unformed or very loosely 
formed. Their deficiency of organically stereotyped activities is coupled 
with an initial period of slow maturation in the atmospheric environ- 
ment, typically under parental protection. Participation of the parents 
in the selective learning of young, a process first seen in birds, 
broadens the social environment according to degree of learning 
capacity. Organic factors such as those underlying nursing and brood- 
ing facilitate a prolonging of early trophallactic relations into a period 
of family life and perhaps higher-level socialization as well. Thus in 
various ways the mammal's superior learning capacity greatly broadens 
its environment and introduces more degrees of freedom under chang- 
ing environmental conditions. Yet along with this progressively in- 
creasing adaptive plasticity, through a linkage of intervening stages, 
new possibilities for maladaptive behavior are also introduced (40). 
Thus among mammals according to group .psychological capacities, 
“adaptive" and “maladaptive" become more relative to special value 
systems than they are in lower animals. 

When “learning" is used as a generalized term, it is necessary to 
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remember that a longer ontogenetic preparation usually combined with 
superior cortical equipment in the “higher'* mammals introduces not 
only greater complexity in attainments but also a greater qualitative 
variation in the organic traces of experience. The inevitable outcome 
is a greater qualitative heterogeneity in the eventual adult pattern in 
dependence upon special conditions. Only man has the time, capacity, 
and special social assistance adequate for the guidance of learning by 
reasoning and long-term anticipation or special planning. Yet often 
through hampering conditions or conflicting special factors his indi- 
vidual and group attainments are arrested on lower stages. 

One of the most important contributions of the kinds of selective 
learning admitted by the progressive evolution of cerebral cortex is 
that a more effective interrelationship becomes possible among the 
animal's organic processes and behavioral capacities. Thus visceral 
processes underlying emotion and motivation can enter into wider rela- 
tions with capacities of the whole individual such as perception and 
anticipation in environmental adjustment. Lower mammals to some 
extent and man to an extent great in potential may thus learn to inhibit 
or divert hampering emotional and motivational processes. 

A most important criterion of higher status in the psychological scale 
would appear to be group capacity for variable and plastic adjustments. 
The young individual in inframammalian and lower mammalian orders 
receives a rather standard preparation for social participation ; hence 
the outcome is more or less typical for the standard environment. There 
is good reason to believe that organic differences (e.g., brood patches) 
exist among bird species which account for the young of one species 
taking more readily to a solitary life than a social one, or the reverse. 
In man the influence of surrounding individuals upon selective learn- 
ing is vastly greater from the start and is potentially more variable 
— witness the striking differences which eventuate in children accord- 
ing to the nature of the “social heritage" dominating their upbringing 
(7). There is no evidence for the “instinctive" prepotency of individ- 
ualistic or egocentric attitudes in man (31, 54, 79). The relative pre- 
dominance of patterns such as competition or cooperation depends 
upon what system of cultural influences canalizes and guides the 
socialization process, not upon any known racial or national differences 
in germ plasm (79). When an educational program is unscientific in 
that it emphasizes a mass acquisition of predigested categorical results 
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and discourages questioning and search for better answers to old ques- 
tions, the conditioned-response pattern of learning obviously is in the 
ascendance and the intelligence potential of the given society is broadly 
wasted (39). 

Drives, Motivation, and Goals 

One necessity is to understand the relation of goals to the basic organic 
energizing conditions which are conveniently denoted as “drives.” We 
owe to Jennings (58) the first adequate emphasis upon an important 
basic fact about adaptive behavior patterns, that a given organic dis- 
turbance or deficiency leads inevitably to an increased variability in 
behavior, through which readjustment may occur by chance. An 
organic change which merely disturbs the subject in a generalized way 
may be termed a “lack.” In organisms capable of learning through 
experience to the essential extent, “lacks” can become effective as 
“needs,” since through conditioned-response or selective learning a 
special direct adjustment may be added to the behavior repertoire. 
Thus chicks learn to peck at grains when hungry. The effective need 
then becomes the focus of a “drive” or energizing tissue condition 
leading to given readjustments, and the special stimulus pattern pro- 
moting a given readjustment process may be termed an “incentive.” 
Special incentive patterns the properties of which are not directly 
apparent but are anticipated in terms of their expected outcomes 
may be termed “goals.” Here activities are more or less efficiently 
organized into a unitary system controlled by special “stimulus cues” 
and really projected into future time. Token-reward solutions as 
demonstrated for certain carnivores and primates illustrate “goal- 
wards” adjustments (120). 

In situations of deficiency or “lack,” the lowest organisms respond 
on a direct organic basis governed by the immediate biochemical stimu- 
lation, according to its intensity. Much the same is true of higher 
organisms at early stages before ontogenetic specialization has begun. 
On this level potentially harmful objects may elicit approach reactions 
much as Jennings’s (58) observations disclosed — ^provided the effective 
stimulus is weak. Thus, at first the human infant does not “reach,” but 
gets the arm out on appropriate stimulation. The difference is that, 
through experience, animals on successively higher levels can become 
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‘‘conditioned” or can learn selectively to respond according to the 
special properties of objects, i.e., what kind of object is involved. Fre- 
quently, as in orthodox Freudian doctrine and in typical “purposive” 
psychology, a given set of goals and perceptual processes is viewed as 
innate. Such practices are possible when the significance of ontogenetic 
psychological development in a given social setting is not really taken 
into account. Ontogenetic study of mammals discloses no innate “per- 
ception”; rather, “appreciating the nature of the object” in simple or 
involved ways depends upon the given animal’s capacity to learn and 
its opportunity to learn through experience. The stages of perceptual 
learning are most numerous and complex in man, whose knowledge 
of objects and effective environment can expand progressively through 
reaching, crawling and walking toward the finally “calling” — that is, 
through codifying socially the anticipation of a desired object or situa- 
tion. It is only through a developmental study of the socialization 
process, in which the interrelationship of successive stages is ade- 
quately considered, that the dependence of advanced stages of per- 
ceptual anticipation of “goals” upon initial non-perceptual processes 
of organic “lack” may be appreciated. 

As Dashiell (30) puts it, “A man’s interests and desires may become 
ever so elaborate, refined, socialized, sublimated, idealistic; but the 
raw basis from which they are developed is found in the phenomena 
of living matter.” To say that fundamentally all behavior derives from 
and is motivated by the organic processes of the individual is not, how- 
ever, tantamount to claiming that everything from impulse to attitude 
and purpose is traceable directly to a specific “drive” or energizing 
tissue condition. Those who insist upon such a narrow interpretation 
of the materialistic viewpoint underestimate the levels of complexity 
involved in mammalian, and especially human, psychological develop- 
ment. Yet progressive research in child psychology shows with in- 
creasing clarity that the relationship of motivated conduct to organic 
processes is at first insistently direct in the infant, and later steadily 
more indirect and devious. The sequence of interlocking stages in- 
volved in the education of motivational processes may be suggested 
by the progress of individuals in attaining their effective incentives and 
goals, as described by Shaffer (100) and other students of human ad- 
justive behavior. Earliest to become recognizable are sustenance mo- 
tives clearly related to tissue conditions; then are evident the more 
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specialized '"security” motives, and in different relative strengths 
"dominance,” "social approval,” "special sex motives,” and so on. 

Socialized human motivation functions on widely different qualita- 
tive levels, according to the complexity of the satisfactions afforded, 
and to the closeness of the relationship between basic organic factors 
and accepted goals. Only a failure to consider evidence from the onto- 
genetic processes of socialization can explain the neglect of the func- 
tion of organic factors at all stages. Shaffer (100) has pointed out how 
each of the principal types of motivation, from sustenance to social 
approval, arises through the involvement of given initially reflexively 
functional tissue conditions in stimulative interchanges between infant 
and environment. The earliest situations inevitably combine more or 
less uniformly the various physiological states of interruptive (disturb- 
ance) or vegetative (relief) character with given environmental 
changes which through conditioned-response learning come to serve as 
special cues (e.g., the infant's response to special sounds much as to 
feeding). Then selective learning enters the picture and the infant 
becomes able to respond differentially to cues (e.g., turning toward one 
sound, "mother's voice,” rather than another). The mother's voice 
soothes him as did feeding or patting originally, and thus functions as 
an early "substitute satisfaction.” The selective process in time leads 
to a versatile anticipation of given social results and an initiation of 
his own cues as a means of manipulating and controlling these events. 
For example, the statement "Bub hungry” may become a special device 
if it has served to set the feeding process into action or hurry it along. 
Thus language symbols become involved in an infinite variety of ways 
both as especially efficient cues (e.g., "Love me?”) and as anticipated 
ends in themselves (e.g., working hard, anticipating "We're proud of 
you !”). Here we realize that any attempt to write a social psychology 
based on individual motivation must fall short, since, highly individ- 
ualistic or not, whatever system of effective incentives and accepted 
goals may prevail is a product of training in some kind of social en- 
vironment. 

The weakness in Lewin's (67) valence- vector conception of human 
motivation is that it presumes the existence of given adult systems of 
effective incentives and goals, without examining variations dependent 
upon the determining role of an ontogenetic socialization process ef- 
fective according to selective conditions in the given social heritage 
and culture. In mammals such as rodents and carnivores social heri- 



CAPACITIES OF ANIMALS 


27S 


tage is limited to secondary and relatively disparate influences like 
structure of the burrow or parental activities in dealing with prey, so 
that nature of incentives and goals and the entire picture of motivation 
remains closely related to the basic integral organic processes them- 
selves. In man, culture and intellectual heritage as selective agencies 
have so thoroughgoing an influence that even sustenance and security 
adjustments may become rather completely controlled and modified by 
factors of prestige, dominance, social approval, and the like. If one neg- 
lects ontogenetic development and does not endeavor to trace the in- 
fluence of organic factors (i.e., the basic drives) up through the vari- 
ous stages of socialization, it is easy to forget that these organic factors 
are always involved directly or indirectly in adult behavior. Hence mys- 
tics and occasional idealistic philosophers may gain adherents for the 
view that sophisticated, well sublimated purposes and goals never have 
any relation to man’s vulgar organic processes, but are present intu- 
itively or instinctively. These last words denote procedures of evasion. 

The elusiveness of the connection between the initial organic states, 
including processes such as trophallaxis on the one hand and the stages 
of psychological elaboration in socialization on the other, has permit- 
ted sophisticated men to forget that the organic factors are implicated 
as facilitators and reenforcing agents on all levels of development. The 
connection is readily overlooked or denied mainly because organic 
processes seldom appear in relief on higher psychological levels, but are 
modified and merged in qualitatively new adjustment patterns. Thus 
socialized man even under stress of extreme organic need or persistent 
frustration does not regress to the “brute level.” Rather, he shifts to 
some eccentric and distorted variation of his ordinary personality, 
which varies from his prevalent socialized make-up according to the de- 
gree of integrity and organization attained by that adjustment system. 
The view that man’s “higher psychological processes” constitute a 
single agency or unity which is capable of being sloughed oif under 
hypothetically extreme provocation is a naive outcome of the mind- 
body conception of man’s nature which stands in need of correction. 


Mindy Adaptive BehavioVy and Reasoning 

“Mind,” ostensibly a term for a generalized functional entity, a very 
impressive term, actually is only an introductory expression for all of 
man’s intellectual capacities and attainments considered as a system. 



274 


T. C. SCHNEIRLA 


It is only in a relative and not at all an absolute sense that the processes 
denoted by terms such as reasoning, thinking, imagining, knowing, 
perceiving, anticipating, learning, and attitudinizing constitute a uni- 
tary and integral system. Attempts to conceive these functions as con- 
stituting a single non-corporeal agency, distinct at all times from 
‘‘body,’’ have failed dismally as a basis for prediction in science. No- 
table examples may be found : from the Kantian prediction of complete 
failure for an experimental psychology since “mind"' was held to be 
non-organic and hence not subject to measurement, to the endeavors of 
the '‘formal discipline” school to train "memory” as though it were a 
unitary and discrete thing rather than a term for a set of deviously re- 
lated characteristics of learning and recall. 

The various forms of mentalism in psychology tend to give spurious 
answers to the problems of reality and of knowledge. They confuse the 
evasive phenomenon of "awareness” with a postulated general causal 
agency, a functional or structured "consciousness” to which are im- 
puted various descriptively familiar properties such as "knowing” 
and "choosing.” As Holt (52) has put it, for an explanation of these 
functions is substituted a "little man inside,” endowed a priori with 
all the properties to be explained. Unfortunately this preexperimental 
and non-scientific procedure is insistently maintained by a social pres- 
sure grounded in social heritage and propagated in our everyday vocab- 
ularly and dictionary as in our mores. The reductio ad absurdum is 
reached when the capacities of lower animals are attributed to "animal 
mind,” when animals are spoken of as "instinctively knowing,” and 
when anthropocentric ideas dominate comparative psychology to the 
detriment of a really comparative investigation. 

In endeavoring to understand the nature of higher psychological 
processes, it is dangerous to accept one characteristic as if it were crit- 
ically representative of the whole system, or central to it. Early Ameri- 
can experimenters in animal psychology (23, 24, 43, 107) thus endeav- 
ored to test for the presence or absence of "ideas” or "imagery” in 
lower mammals, as somehow critically indicative of thought processes. 
The results were not at all conclusive (75, 115). Even in man, where 
imagery may be studied with far greater directness than in lower mam- 
mals, various experimenters (13, 86) have found its role generally of 
secondary importance in reasoning, if not actually detrimental to best 
results. Theories such as Binet’s (11) and Titchener’s (110) which 
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account for reasoning in terms of the association of memory images 
are at best very incomplete. 

The concept of imagery denotes only the sensory aspect of repre- 
sentation, which is but one phase of the capacity for dealing percep- 
tually with objects or situations in their absence. Its relation to an 
action basis, or lack of such basis, is highly significant, as Werner 
(117) has shown ontogenetically. Significantly, the principal contribu- 
tion of delayed-response method has been made in the demonstration 
that to relatively different extents rodents, carnivores, and other mam- 
mals below primates possess capacities for the representation of absent 
situations. Differences are found, with anthropoids superior to lower 
mammals, both in the time limit and in the qualitative complexity of 
the represented situation. This capacity both widens the boundaries 
of the immediate spatial environment and extends the effective tem- 
poral limits of integrated environmental adaptation. 

The term ‘‘anticipation” signifies the more dynamic type of repre- 
sentation, in which the organism projects itself into an organized se- 
quence of specialized adjustments of representational character domi- 
nated by the expected development of a given outcome — a “goal.” 
Although orthodox teleologists generously endow all animals with this 
capacity, its presence has been demonstrated adequately only in the 
mammals. Comparisons are helpful here. The excitatory function in 
insect “communication” is performed in a stereotyped way without 
any evidence of expecting given results ; whereas the shoulder-tapping 
gesture of a chimpanzee in a joint rope-pulling problem clearly in- 
volves an expectation of producing given changes in the partner, with a 
readiness to join in the projected future activity (27). The nature and 
elaboration of symbolic cues in anticipatory behavior appears to de- 
pend upon the relative development of cerebral cortex as a basis for 
advance in perceptual learning. Thus the chimpanzee's inability to ad- 
vance beyond gestural cues in his anticipatory adjustments, to the mas- 
tery and employment of verbal language cues, does not seem to lie 
mainly in an incapacity to make the sounds, but rather in his restricted 
ability to organize meaningful relationships in anticipation. In view 
of the fact that the perceptual anticipation we have been discussing 
is an instance of thinking, the lower primates may be considered 
as chronically inferior to man in the qualitative nature of these 
processes. 
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Qualitative differences in thinking often are somewhat confused 
through the use of the term “insight/' Thus Thorpe (108) has consid- 
erably exceeded the scope of his evidence by generalizing the insight 
concept to some insect accomplishments which superficially appear to 
involve “insightful” processes. If “insight” is taken rather vaguely to 
mean “seeing through to the solution of a difficulty,” such an analogical 
extension of the term may seem justifiable, for insects often do over- 
come difficulties in ways which might appear similar to primate solu- 
tions. Thus, numerous observers have reported Ammophila wasps 
tamping down earth with a pebble in closing their burrows. However 
adaptive, such behavior seems more susceptible to explanation as an 
act arising spontaneously in the course of stereotyped activities than as 
problem-thinking (8). Neither is the complexity of insect behavior in 
learning problems, or the relatively sudden improvement in efficiency 
which sometimes occurs, any necessary indication of “insight” proc- 
esses, for analytical study of such accomplishments reveals that they 
have a much simpler character within the limits of rather stereotyped 
selective learning (94). 

It seems necessary to study instances of suspected “insight” not only 
in terms of the given problem situation, but also in the ontogenetic 
background of preparation for the event. Thus, in working toward a 
fuller understanding of the stick solutions reported for chimpanzees 
by Kohler (61), Birch (12) found that previous use of sticks in play, 
although not in food-getting, provided a generalized background of 
preparation for the accomplishment of “insightful” food-attainment 
solutions with sticks. From our theory of the ontogeny of purposive 
action, it may be suggested that the basis for solution was provided by 
the previous perception of stick-in-hand-lengthening-arm, which now 
can lead to an anticipation of stick-in-hand when the food is seen be- 
yond arm-reaching distance. A relationship of this kind was in fact 
suggested by Kohler (61) himself. 

On the human level, comparable differences in action experience 
seem to condition the occurrence of “insight” in surrogate ways. In 
Durkin's (35) experiment with human subjects assembling a complex 
patchwork puzzle, insightful or sudden-integration solutions were ac- 
complished most frequently by subjects who had previously worked 
with the component sections of the complex problem as subpuzzles, 
but scarcely at all by those subjects who had no previous experience 
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with any part of the puzzle. It is significant that the latter subjects 
were the ones who worked most persistently with their hands, by 
“overt trial and error,” whereas the “insight” subjects spent more 
time thinking — that is, in anticipating or dynamically representing the 
prospective results of their working processes. The triahand-error sub- 
jects merely perceived the pieces as belonging to a puzzle to be solved, 
the “insight” subjects more readily perceived them in terms of an 
anticipated use in-relation-to-something-else in a possible type of solu- 
tion. An intermediate “gradual analysis” solution type combined fea- 
tures of these two. 

Human thinking has many types, from simple representation and 
anticipation through more complex daydreaming and free imagination, 
from simple rationalization to rather elaborate autistic patterns, and 
from creative imagination to more or less systematic reasoning. All 
these types involve two characteristics in particular — various meaning- 
systems are dealt with in terms of representative processes, and these 
processes (or “concepts”) function in a highly reduced (i.e,, schema- 
tized) form which under the most efficient conditions obviates re- 
course to overt behavior. The ontogeny of human thinking is a long 
process, proceeding from an early basis of direct perceptual adjust- 
ments, to the development of a capacity to represent and anticipate 
absent situations, and next the imaginative interrelating of represented 
meaning-systems. Infrahuman primates fall far behind the human in- 
fant in the basic perceptual and object-meaning acquisitions (57), 
quite evidently through deficiency in the organic prerequisites for com- 
plex learning (i.e., cortical equipment). This deficiency may well ac- 
count for their inability to master the use of sounds as symbols, an ac- 
complishment which is well under way in the human infant, as a rule, 
shortly after one year of age. The chimpanzee reaches his limit at the 
level of representative (conceptual) cues which grew out of the mean- 
ing-system itself and remain qualitatively similar to it — as do simple 
gestures. 

Findings in comparative psychology lead to the conclusion that lower 
primates, and even many psychologically lower mammals such as dog 
and rat, are capable of solving problems through identifiable processes 
of thinking. Maier’s work (73) suggests that processes which serve 
as cues for overt adjustments may be reorganized implicitly even in 
rodents; the studies of Kohler (61) and of Yerkes (122) demonstrate 
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this for lower primates. The above conception of animal reasoning 
has been arrived at inductively, through experimental investigation; 
it might well be used as a simple definition of the basic and essential 
process in human reasoning. In this sense, on experimental grounds, 
we are able to recognize that a capacity to reason is present in lower 
mammals. 

The qualitative superiority and immensely greater versatility of 
human reasoning is of course undeniable. However, the difference al- 
though great is a relative one. T. V. Moore (80) has endeavored to 
make it absolute, through the following dialectic argument: 

Do animals reason ? Reasoning in human beings has a specific mean- 
ing : the deduction of conclusions from general principles. This is the 
sense in which the term is used in most works on logic. To depart from 
this meaning is likely to give rise to various ambiguities and any such 
clouding of expression must by all means be avoided. 

If we recognize that the nature of reasoning must be worked out in 
scientific investigation and cannot be limited a priori through categori- 
cal speculative procedures, this argument loses its basis. The “specific 
meaning” favored by Moore would in fact lead to the categorical elimi- 
nation of vast areas of human reasoning, from the rambling generative 
processes of “creative imagination” to the inductive processes which 
underlie and permeate scientific theorizing. 

The evidence from lower mammals indicates that their reasoning is 
characteristically a matter of synthetic processes in which relatively 
simple recombinations and reorganizations of learned representational 
systems permit overcoming difficulties in ways not covered by unmodi- 
fied recall of experience (75). Man at his best is of course vastly su- 
perior in such accomplishments ; however, for an adequate compara- 
tive study of human capacity it is necessary to study him also in his 
varying degrees of efficiency and of preparation, and to examine his 
progress through the ontogenetic stages underlying various types of 
adult thought patterns. In the lower levels of intelligence and of edu- 
cation, and in early childhood, we find that human reasoning is not at 
all conveniently divisible into deductive and inductive patterns, any 
more than it is in lower mammals (31, 54, 69). On the other hand, in 
the unsophisticated struggles of young children (3, 90) or of poorly 
prepared adults with new problems requiring reasoning (35, 61) we 
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note significant features basically similar to the reasoning of lower 
primates as described by Yerkes and Kohler. 

Man and Lower Animals 

There are two extreme views concerning man’s relationship to lower 
animals : one, the non-scientific position that man possesses an immor- 
tal soul which sets him sharply and forever apart from the ‘‘brute” ; 
the other, the scientifically developed evolutionary conception of man 
as a higher animal who has emerged gradually by a process of contin- 
ual evolution from ancestral forms similar to what he now calls “ani- 
mals.” The latter approach, experimentally grounded, has opened the 
way for a recognition of basic similarities to lower animals on essen- 
tially biological levels, and of important potentialities for superior de- 
velopment on psychological and social levels (33). Such a comparative 
procedure has guided the foregoing discussion. 

The comparative study of man in the various sciences, from biology 
to psychology and anthropology, assuredly does not mark human be- 
ings off as different from lower animals in absolute ways. The differ- 
ences are of course striking and outstanding, when one considers the 
impressive continuity and development of man’s languages, his literary 
and artistic creativity, his social and political institutions, his long-term 
propagation and improvement of knowledge in history and in science. 
There is one capacity in particular, man’s facility in the technique of 
articulate language, which seems to be prerequisite to his superior at- 
tainments (9, 89). Yet his qualitative distinction is not an absolute or 
complete one in this respect, since the most essential psychological 
characteristic of language, the formulation and delivery of symbols in 
directive, purposive ways, has been demonstrated in the lower primates 
(27). Furthermore, man is not absolutely different from lower ani- 
mals in his capacity for thinking and reasoning, because levels of dif- 
ference have been demonstrated among lower mammals both in 
the capacity for implicit representation and self -signaling essential 
to thinking and in the extemporaneous reorganization of dif- 
ferent meaning-systems central to problem-solving thought or reason- 
ing. 

Neither is man absolutely different in social respects from lower 
animals. Fundamentally similar biological factors are traceable in the 
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processes underlying gregarious behavior on very different social lev- 
els from insect to human society. The outcome of their influence, and 
the nature of behavior patterns producible through their elaboration, 
naturally differ according to the nature of psychological capacities and 
other special factors (e.g., sexual rhythms, social heritage) involved 
on the different levels. Lower-level societies exhibit social heritage in 
different but always limited respects, from the presence of particular 
nest constructions and prevalent chemical patterns as in insects to the 
parental and family influences upon selective learning in the ontogeny 
of various mammals. Culture in the ethnopsychological sense is not 
absent from lower primates, as witness Kohler’s (61) report of ob- 
serving self -decoration and crude quasi-ritualistic group dancing in 
chimpanzees, and Tinklepaugh’s (109) note that monkeys (like chim- 
panzees) often pluck fur with evident anticipation of an adornment 
effect. These last similarities, particularly, are outgrowths of the 
trophallactic basis of social unity. 

It is of course truistic to say that man’s ways of life are far more 
complex and plastic than those of lower animals, in relation to in- 
finitely more variable ontogenetic contributions in his case. Lower ani- 
mals always exhibit marked stereotypy although to different extents 
in their constructions and dwellings, strongly in contrast to man’s 
versatility in artistic forms and in architecture. Potentially, man’s de- 
grees of freedom are far greater through his superior learning and 
thinking capacities, his incentive and goals far more extensive and 
elaborately specialized beyond the bounds of initially effective and 
physiologically dominated sustenance motivation, than those of lower 
mammals. Man is capable of goals and purposive behavior on many 
different levels. Unfortunately, this superiority is often misused to the 
point of maladaptiveness. It is a prevalent hazard of the human level 
of psychological versatility that superior logical attainments may be 
used ingeniously to favor the propagation of illogical and unscientific 
practices in society, and that superior social groups may beat each 
other down. The systematic institutional propagation of mysticism 
and narrow stereotyped patterns in human society is responsible to no 
small extent for the fact that, contemporaneously, human science is far 
ahead of social capacities to utilize its advances. 

Scientists and philosophers, who are bound to be intimately con- 
cerned professionally with the principles of validity in reasoning, must 
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consequently become interested in the verifiability and validity of the 
ethical and moral precepts which are influential in their society. Such 
attitudes represent a full appreciation of the fact that man’s supremacy 
in cortical equipment permits his attainment educationally of a supe- 
rior capacity level on which episodes of reasoning may extend into or- 
ganized sequences of plans and programs. However, when this supe- 
rior capacity of ontogenetic versatility leads into the cultivation of 
barrier-building techniques and fetishistic intergroup conflicts, the 
potentialities of reasoning are blunted inevitably in individual and 
group, and there occur widespread lapses to lower-level types of ad- 
justment among the human possibilities. 

Conclusion 

The foregoing discussion has emphasized the fallacious nature of a 
generalized teleology which argues for a purposive agency in all or- 
ganisms, and thereby obscures the fact that somewhat similar effec- 
tiveness in adaptive behavior may exist on rather different biological 
and psychological levels of organization. Indicating some of the pitfalls 
which are introduced through a reliance upon analogy, we have tried 
to suggest the manner in which comparative study reveals the actual 
nature of similarities and differences among the many adaptive levels. 
The levels considered lowest are those on which specific biological 
processes account directly for the character of adaptive behavior, with- 
out further hierarchies of complexity in the organization; the pro- 
gressively higher levels are marked by the presence of progressive 
linked stages of organization typified by increased qualitative com- 
plexity in perception and learning ; the highest levels are those of plas- 
tic adaptive adjustments arising through widened learning capacities 
and the entrance of thinking. Reasoning arises as a specialized prob- 
lem-solution type of thinking. Biological processes are involved in- 
dispensably at all levels, yet their discrete functions and simpler inter- 
relationships do not account directly for the superior capacities of the 
higher organisms as mechanistic theorists have claimed. On the other 
hand, the inadequacy of Mechanism at higher levels does not warrant 
resorting to Vitalism. The far sounder alternative is the practice of 
continuing to study all levels comparatively, discarding concepts and 
dichotomies which are outgrown, and constructing theories which bet- 
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ter represent the nature of similarities and differences in animal capac- 
ity throughout the series. 
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T here are two main approaches to personality. The social 
sciences tend to represent personality as the product of history 
and social institutions, while psychology, conversely, generally 
interprets social institutions as the product of personality. Both ap- 
proaches are necessary and, as research becomes more concrete and 
adequate, are seen to be inseparable. That is, the process in which 
history forms personality is also the process in which personality 
makes history. Recent rapprochement between psychologists and social 
scientists is therefore an auspicious sign. The sociological view has the 
advantage that, if a man’s place in history and social affiliations are 
known, we can predict far more of his characteristics than from any 
other set of facts. But the social institutions which determine the 
individual are neither good nor bad but valuing makes them so. Values, 
conflicts, defeats, and resolution in world history are located in person- 
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ality and can be comprehended finally only in the process and circum- 
stances of its development. Here lies the advantage of the psychologi- 
cal approach. 

The fifty definitions of personality listed by Allport ^ provide a 
variety to suit every taste. There are omnibus definitions like that of 
Morton Prince which identify personality with ‘‘the sum-total of 
innate dispositions, impulses, tendencies, appetites, and instincts of 
the individual, and the acquired dispositions and tendencies — acquired 
by experience’' ; and there are narrower definitions which stress think- 
ing, self-consciousness, or social effectiveness. 

MacKinnon ^ contends that the most important distinction among 
the many definitions offered is that some identify personality with the 
outward superficial appearance, whereas others fix upon “the inner 
essential nature of man.” These two types of definition present a 
contrast ; but to describe them as “antithetical” and “basically opposed” 
seems to obscure the interdependence of the outer and inner man. 
MacKinnon is right, of course, in stressing the importance of poten- 
tialities and the subjective aspect of personality. 

Guthrie’s^ distinction between conceptions of personality which 
merely catalogue traits and dispositions, or present a cross-section of 
the person, and those which represent personality as the product of 
learning, is more helpful. Cross-sectional analysis is preevolutionary, 
often merely logical or taxonomical, gives the impression that types 
and characters are fixed features of the universe, and turns aside from 
causal explanation. It therefore fails to take into account the poten- 
tialities of persons and societies, and overlooks changes and improve- 
ments in man and his environment which are ensuing, or can be 
brought about. Genetic explanation, on the other hand, is in the main 
stream of evolutionary, experimental science, and meliorism. 

We shall define “personality” as the organization of needs, abilities, 
and potentialities of an individual. The study of personality is pri- 
marily an investigation of the learning process and the conditions in 
which personality is formed. 

Needs and Abilities 

Needs are the internal conditions which sensitize the organism, or 
lower difference thresholds, to certain stimuli. They are the disposition 
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to respond to certain stimuli repeatedly and persistently, and to “pre- 
fer” these responses to others. That a hungry dog “prefers” food 
means that it is more inclined to respond to food than to other things. 
A need is active when internal stimuli arising from the tissues or 
organs involved evoke characteristic responses which tend to satisfy 
this need; and it is latent when these stimuli are absent or subliminal. 
The response which satisfies the need is usually called the consum- 
matory response. If satisfaction of a need is delayed, preparatory 
responses occur which lead to, or at least in the general direction of, 
consummation. These preparatory responses are persistent, often 
varied, alternative and resourceful. When obstacles are put in the way 
of the goal, a rat or chimpanzee tends to circumvent them either by 
the sheer abundance of varied responses or by cumulative sequences 
of reactions — ^and the chimpanzee by the use of instruments. Once the 
goal — i.e., the food, water, or mate — is reached, these preparatory 
reactions give way to the consummatory response which, as Sherring- 
ton pointed out, has the right of way in the nervous system. Continued 
preparatory reactions are incompatible with the occurrence of the 
consummatory response, and the stimuli which initiated them have 
ceased to operate. That is, the animal cannot run about here and there 
while eating food, and as the gastric secretions begin to flow, it is no 
longer stimulated to do so. 

It is to be noted, however, that some needs are not climactic but 
continuously active, and typically homeostatic. The organism requires 
oxygen incessantly and rest and movement at long intervals, and there 
is nothing climactic about these satisfactions. Each gasp of air and 
every random step we take, so to speak, pays for itself. These non- 
climactic needs are especially important on the human level, where, 
for example, the continuous need for aesthetic activity determines the 
pattern of behavior. Although not goal-directed, these needs conform 
to our definition : when deprived of oxygen and movement the animal 
will “prefer” them to other things. When the eyes of a man are ban- 
daged, or he is kept in a dark room or bare cell he will prefer seeing, 
as long as life needs are satisfied, to anything else. 

Ability, the second component of personality, is the disposition to 
“prefer” successful preparatory responses. The animal possessing an 
ability selects responses which lead to, or facilitate, the consumma- 
tion of a need. If it lacks the ability it performs many unsuccessful 
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preparatory responses — i.e., responses which do not bring about con- 
summation, but would if the conditions were somewhat changed. 
Abilities not only facilitate satisfaction of needs, but may themselves 
become needs. This is demonstrated in the laboratory when an animal 
continues to exercise an ability, in lieu of other activities, even when 
it no longer facilitates the satisfaction of the original need. Through 
reinforcement many responses that were at first only preparatory 
become needs as well. Thus a man who plays the piano or teaches for 
a living, may continue to play or teach beyond hours without pay, 
though other activities are available to him. That the abilities by 
which we satisfy our needs should also become needs which are satis- 
fied in the process, is regarded as the human ideal. 

But there are also abilities, especially on the human level, which 
subserve not climactic but continuous needs. Stories of wolf-children 
indicate that if a child is deprived of human intercourse in the forma- 
tive years, normal intelligence does not develop, that there is therefore 
a need for human society. The corresponding ability is the capacity to 
satisfy this need continuously without too much disruption by inhibi- 
tion or internal conflict. The need to be free from excessive conflict is 
notable on the human plane, but is demonstrable even on infrahuman 
levels, where an experimental animal presented with confused and con- 
flicting signals cannot be brought to react in the situation, but instead 
cowers in the corner, maintains a rigid posture, or dashes alx)ut wildly, 
and refuses food, though half starved.* When the same animal, how- 
ever, was previously subjected to an experimental routine where signals 
were regularized and conflictful factors were absent, it reacted to the 
situation readily, learned its lesson, and got its food. The need for 
social activity among the higher animals can be confirmed in the same 
way. In human beings concrete social and rational needs are admittedly 
decisive in forming personality. What is important to emphasize is 
that these needs and the abilities which satisfy them are not ready- 
made endowments, but hard-won acquisitions. 

Potentialities are also a part of human nature. They are the needs 
and abilities which develop when new stimuli are presented. That 
potentialities are the most important aspect of personality is recog- 
nized in the case of children; but when factory hands or subject 
peoples are in question, especially when they become ‘unreasonable*, it 
is commonly forgotten. Potentialities are also largely neglected by 



PERSONALITY 


291 


psychological laboratories, clinics, personnel and employment bureaus, 
LQ. tests, and production records. Yet there is much evidence to 
support William James’s contention that in the ordinary conduct of 
life a man utilizes only a tenth part of his energies.® 

Needs, as we understand them, are either tissue needs or acquired, 
i.e. learned.® The distinction, though important, is not absolute, since 
tissue needs themselves undergo socialization and acculturation. Thirst, 
hunger, temperature maintenance, sex, and movement are universal 
tissue needs; but the manner in which they are satisfied is learned, 
and varies widely from one society to another. 

As tissue needs become subordinated within various cultural pat- 
terns of expression, they are also transformed. That visceral organs 
properly connected with sense organ and brain can learn, adapting to 
new conditions, is well established. Pavlov’s early experiments showed 
that a parotid gland can learn to secrete at a signal. The pupillary 
response was successfully conditioned by Cason in 1922. Other experi- 
ments seem to prove that pain and temperature sensations can be 
conditioned, at least under special conditions; and there is a strong 
suspicion that regular meals can routinize the need for food. Pavlov’s 
laboratory has recently established conditioning in the stomach, kid- 
ney, and spleen,® and psychosomatic medicine is accumulating a great 
deal of supporting evidence. W. H. Gantt has recommended the 
hypothesis that psychoneurosis is largely a matter of organic condi- 
tioning.® The organs of the body not only respond to stimuli but 
adapt themselves to conditions. Apparently visceral learning is deter- 
mined in part by the individual’s career of social learning, of which 
it becomes a part ; but the converse is no less true. 

Acquired needs differ from tissue needs in a number of respects. 
The latter can be observed directly, but also indirectly, through the 
behavior that results. Thus when a dog is fed bismuth we can observe 
its hunger contractions, but also witness its search for food. The case 
is similar with human beings. Acquired needs, on the other hand, 
though they cannot be directly observed, can be measured indirectly. 
Investigation of consumer needs and medical requirements shows 
what can be done. Prices and purchases in the market also afford an 
index of needs, but only to the extent that the goods offered for sale 
are sufficiently plentiful and varied, and within the means of different 
income groups. Even so, a purchase may not measure a need for the 
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article bought, but only a tendency to believe artificial and misleading 
claims of advertisers. Othmar Spann’s conclusion that great indus- 
trialists are more ‘‘spiritual” because they spend more of their income 
on cultural objects, and the workers more “sensual” because almost all 
of their money goes for material goods, is a ludicrous example of 
trusting the market index too far. Reports by government agencies 
and scientific institutions,^^ or the sales response to objective descrip- 
tion of commodities on radio programs or in the press, could offer 
more reliable indices of needs. 

Acquired needs, as we have pointed out, are also far more varied, 
labile, and modifiable than tissue needs. While the food requirements 
for individuals in different societies measured in terms of carbohy- 
drates, proteins, and fats are fairly uniform, the diversity of acquired 
needs is enormous, and potentially even greater ; for, as the time and 
pains necessary to satisfy tissue needs decrease, the diversity of ac- 
quired needs within a family or society increases. 

Acquired needs develop in association with tissue needs, in accord- 
ance with conditions and practices in a given environment. Just as a 
dog acquires a disposition to follow a new master at all times, so a 
baby learns to cherish its bottle even though it is empty and its hunger 
has been appeased. The bottle, and even a rubber nipple of a certain 
shape, become acquired needs in some societies. But where breast 
feeding is the rule the contours of the mother become the object of 
attachment permitting no substitute unless, as in Bali, the child is 
nursed by different women. 

Many studies have shown how the child in the course of satisfying 
its tissue needs hits upon successful adaptations, i.e. reactions which 
terminate painful stimulation or are rewarded. When the stimulations 
playing upon a newborn infant are removed or held constant, by 
placing it in a soundproof room or a stabilimeter, its spontaneous 
movements can be observed. These spontaneous movements, stimulated 
by muscle-need or other metabolic processes, encounter obstacles or 
bring satisfaction — for example, by facilitating new movements. When 
maturation permits, infants learn to creep; but the concrete circum- 
stances surrounding the first attempts are not the same for different 
individuals. One learns to creep on his stomach, another on his hands 
and knees. In other words, infants acquire needs for different styles 
of locomotion, which will probably be carried over subsequently to 
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new performances.^^ The child which crawled on hands and feet on a 
level will later climb stairs in this fashion. 

One way in which acquired needs are learned is illustrated, with 
classic simplicity, by Pavlov's experiments. When the bell has been 
synchronized sufficiently with food, the dog acquires a need to respond 
to the bell. In the same way a child develops an attachment to a dirty 
old rag doll, whose disreputable appearance and unhygienic possibilities 
dismay the parents. The disreputable doll has been associated with 
too many gratifications to be given up, however many glamorous new 
dolls are offered in substitute. The adult case is not too different. A 
hungry man, for example, on several occasions chances upon olives, 
which are new in his experience. In satisfying his hunger, olive eating 
is reinforced. Finally, olives come to be preferred to other food, and 
are eaten for their own sake, after hunger has been appeased. There 
seems to be no question that the man in this prosaic example has 
acquired a new need over and above his tissue need, for the food 
need can be satisfied without eating olives, and zealous olive-eating 
takes place without hunger. 

Acquired needs play a more executive role on the human level and 
can attain far more independence of tissue needs than in animals. 
Thus the need for a type of business or professional activity, or for 
certain kinds of art or music, or the devotion to a certain woman or 
cause may dominate a life and defy tissue needs within wide limits.^* 
The dominating need or grand passion provides the clues to the bi- 
ographer and novelist, whose delineations are as rich and abounding 
as the psychologist's are methodical and schematic. Acquired needs in 
human beings not only achieve extensive autonomy, they also trans- 
form tissue needs — the most consequential ones. Strictly speaking, 
there is no such thing as pure hunger or sex except in extremis. All 
societies, groups, individuals acquire specific needs which restrict in- 
discriminate satisfaction. In the marginal case, death is preferred to 
the wrong food, or mate. Tissue needs are “basic" in the sense that if 
they are not satisfied all needs disappear ; but they are not basic in the 
sense that they account for concrete human behavior. 

We have argued that learning establishes new needs, which in great 
measure dominate and direct tissue needs. The proof of this would 
be found in a) the persistence of learned patterns of behavior which 
are not reinforced by tissue needs and often prevent their satisfaction, 
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b) the mushrooming of intricate proclivities, customs, and amenities 
precisely at a time when the constant tissue needs are well satisfied and 
secure, and c) the relative success with which individual behavior is 
explained by social formations in which it occurs. 


Status Quo and Genetic Analysis 

Although materialism as we understand it emphasizes genetic 
explanation, it does not disregard the value of phenomenological de- 
scription. Accurate descriptions, which are not reducible to causal 
statements, are required at every stage of analysis. If analysis is not 
to be impeded, however, phenomenological ascriptions must be re- 
garded as provisional, not final. The inferential element^® or inter- 
pretation involved in all judgments of perception, and the notorious 
ambiguity of psychological terms, put the careful investigator on 
his guard. If a boy is classified as aggressive because he is seen to push, 
abuse, pick quarrels, or snatch toys, the significance and remedy of 
the case depends on how it is interpreted. Is the boy frustrated by his 
lack of skill in the particular game being played, has he carried over 
aggressiveness from other groups to which he belongs, has he been 
rewarded for militancy by adults in situations somewhat different, or 
is he simply more active and vigorous than other children of the same 
age? Here is another boy who is cited more often than others for 
aggressive behavior, but also for sympathy and cooperativeness. The 
facts do not speak for themselves. Children have been classified as 
suggestible because, after learning a routine in which a wire, first cold, 
turns warm, they finally declare the wire to be warm when it is not. 
But it may be that the routine has only conditioned the child's reaction, 
or that the habit of giving the response that the teacher or authority 
expects has prevailed.^® Or again, college students will frequently 
change their rating of prose passages when new and approved author- 
ship is ascribed to them. Does this mean that they thoughtlessly suc- 
cumb to prestige suggestion, or that they reinterpret the passages in 
the light of what they know about the authors ? 

In all these cases the immediate situation is indecisive. In the field 
of personality, genetic explanation is always crucial, and not only in 
exceptional cases. If one child in a group unexpectedly cries at a turn 
in a story which is being read, we must trace the cause to the past 
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experience of this child ; but the same is true with regard to the non- 
crying of the other children. In personality studies the necessity of 
giving a genetic explanation of the typical, as well as the atypical, is 
frequently recognized when primitive societies or alien social forma- 
tions are under examination. But the normal in one's own society is 
often regarded as normal, and self -explained. 

A far-flung illustration of the limitations of purely cross-sectional 
analysis is furnished by the extensive literature of ‘"characters" and 
types of men. Beginning with the “Characters" of Theophrastus in the 
fourth century b.c., and ending with the types of Spranger, Jaspers, 
Jung, McDougall, Kempf , Jaensch, and other modern writers, hundreds 
of depictions of human traits, temperaments, and personalities have 
been published. Although the tradition takes many different forms, it is 
consistent in detaching the characteristics of the individual or type from 
their causal conditions. Theophrastus wrote thirty incisive sketches 
of characters, such as the Flatterer, the Dissimulator, the Chatterer, 
the Loquacious Man, and the Unscrupulous Man, characters which 
were to be found in the Greece of his century. Though his master 
Aristotle had shown in Politics that men behave differently under 
different governments, Theophrastus made no effort to account for his 
characters in terms of formative social conditions, or in any other 
terms, and did not question the norms of his time. The numerous 
followers of Theophrastus, such as La Bruy ere, Vauvenargues, and 
the English character writers, preserved the same literary form,^*^ 
stopping short with deft description and ignoring causal factors. 

Character ology and the psychology of temperaments and types 
remained through the centuries at the collecting and classificatory 
stage, and criteria permitting a decision between the different classifi- 
cations were usually lacking. Instinct theory — i.e., the theory that there 
are innate patterns of behavior — ^though it rightly emphasized biologi- 
cal conditions and motivation, did not really break with this tradition, 
for psychologists began to vie with one another in inventing original 
lists of instincts, new methods of classifying behavior. When people’s 
behavior did not fit, a list of instincts could be changed to accommo- 
date, or it could be assumed that individuals or societies have different 
instinctive endowments. Thus McDougall explained the lack of 
rivalry among a group of Papuan-Melanesians with whom he had 
lived by averring that they were deficient in the instinct of pugnacity. 
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The Anglo-Saxon love of competitive games, warlike disposition, and 
high achievements, he attributed to a more than common share of this 
same instinct. Historical developments and individual learning, he 
stated, could have had no part in it. 

The lack of causal analysis in the field of personality at present often 
results from the understandable desire to standardize quick and useful 
classifications of individuals, whose past history there is no time to 
explore. A psychograph is a cross-section of personality. A list of 
traits common to a whole population is selected, including such items 
as suggestibility, ascendance, persistence, self-sufficiency, and gregari- 
ousness. The magnitude of each trait in a given individual is then 
measured. Factor analysis which attempts to standardize ratings, for 
mathematical convenience, assumes that the factors or traits are inde- 
pendent of one another ; but, as C. Burt points out, the factors are not 
isolated unitary traits at all, but rather principles of classification 
which involve “the sum total of the relations between minds and their 
environment.*' 

Opinion differs as to the value of attitude scales, personality tests, and 
factor analysis, but it seems pretty clear that if they are to be useful 
at all they must be constructed and interpreted in the light of bio- 
graphical facts. The assumption that individuals possess abstract, gen- 
eral traits has been pretty well refuted.^® One would expect ascendance 
or selfishness to be generalized from situations in which they have 
been learned to other situations similar in some degree. But why 
assume that with motivation and circumstances changed, perhaps com- 
pletely changed when the biography of a given individual is taken into 
account, the same trait would still operate, and not some other trait? 
The temptation to fall into the easy surface language of common sense 
is very strong: to speak of one man as honest, another as persistent 
or ascendant, simpliciter. But the truth, as Oscar Wilde said, is never 
simple and seldom pure. Modern psychology has taught us that honesty 
and dishonesty are devious and tricky in the extreme, often rooted in 
past commitments and conflicts, almost inaccessible. We also know 
that persistence could not be generalized indefinitely because persist- 
ence in one direction entails lack of persistence in another. Ascendance 
also varies from one situation to another, as is shown not only in 
common human experience but by experiments on chimpanzees^^ 
and children, where the set-up is simpler and more decidable. 

The validity of accepting abstract general traits may be questioned. 
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but also its utility. It would seem that evidence that a man has shown 
persistence or leadership, in certain situations, would be more impor- 
tant to an employer than assurance that the applicant has a monotonous 
compulsion to persist or lead on all occasions. Vocational tests which 
have a clear objective, that of rating a man’s capacity for a given job, 
and do not pretend to sum up his whole personality have a plain 
advantage, especially when a job is available and motivation is strong. 
Even so, the most significant phases of personality may be overlooked ; 
namely, potential abilities and needs. Where the typical psychograph 
tries to measure major traits at the moment, it is perhaps better method 
to vary conditions, to give the individual the opportunity to show what 
he can do with a new motivation and training. The Soviet dictum — 
train while testing as well as test while training — is not a bad guide to 
personality study. In the United States Air Force of World War II, 
where there was a serious shortage of trained personnel, and no motive 
to disqualify applicants by brief tests, it is interesting to note that 
‘‘train while testing” became the rule. 

Perhaps the most revealing aspect of character, without which, as 
Allport remarks, no psychograph would be complete, is interest. But 
here again cross-sectional analysis is unsatisfactory. Spranger, for 
example, distinguishes six types of men, according to the values each 
esteems most high ; namely, the theoretic, the economic, the aesthetic, 
the political, the social, and the religious. Of all non-historical typolo- 
gies Spranger’s is the most persuasive. Its defects should therefore 
prove important. In the first place, it assumes that the main motiva- 
tions of all “economic men” are fundamentally the same: the robber 
baron and the harassed serf, the Wall Street tycoon, the trade unionist 
in heavy industry and the fellah of Egypt, all have the same value 
interest since each of them comes to place chief emphasis on economic 
matters. It assumes, further, that the motivation of the artist as artist 
is purely aesthetic ; of the religious man, purely religious ; of the politi- 
cal man, purely power. It assumes that there is such a thing as interest 
in theoretical matters, in general, and an abstract passion for art as 
such, i.e., for self-expression uherhaupt, overlooking incidentally the 
fact that art as self-expression is only a late romantic theory. None 
of these premises of Spranger’s is borne out by concrete studies of 
motivations, which indicate rather that interests are needs learned 
while adapting to a specific culture.23 

In another place 2 ^ we have argued that the “consequential” types 
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of men are historical. The great seventeenth century scientist con- 
fronted by technology and trade, the English factory owner of the 
Industrial Revolution,^® the American New Dealer, business man, the 
Soviet Stakhanovist, the German big industrialist of the thirties, and 
the CIO organizer are types that made a difference. Such historical 
types are accessible to study by questionnaires and public opinion polls, 
and by intensive Middletown methods. Psychologists have also been 
employed in research teams with anthropologists, sociologists, and 
other social scientists. 

Antihistoricism, however, seems to be the prevailing tendency in 
recent personality studies. Kurt Lewin insists upon the importance of 
the immediate environment of personality as much as anyone could 
wish, but he completely excludes the influence of past environment, at 
least from the purview of ^‘dynamic psychology.’' The reason given is 
that, since the past does not ‘‘exist at the present moment, it cannot 
have effects at the present. In representing life space therefore we take 
into account only what is contemporary.” It is possible that con- 
temporary events would explain personality fully if they were known, 
and if the brain traces could be detected in some manner ; but, since 
brain traces can only be inferred from past behavior of the individual. 
Lewin’s method appears to be, at best, a remote ideal. In the case of 
bodies falling on an inclined plane, it was necessary for Galileo to dis- 
regard history ; in the case of organisms, even the protozoa, as is well 
known, past behavior is always relevant. Birch has shown that young 
chimpanzees that are prevented from playing with sticks from birth 
on do not display the “insight” described by Kohler (i.e., do not sud- 
denly employ the stick to rake in the banana placed beyond reach), 
whereas an animal that is permitted preliminary play with sticks solves 
the problem if not with “insight” at least in short order.^^ 

Gestalt psychologists of course do not deny the effect of past learn- 
ing ; but they minimize it and try to get away from it. One way is to 
say that history “as the child experienced it, is also a psychologically 
essential constituent of the things of the environment,” where by 
environment is meant '*the momentary situation'* of the child or “the 
chief characteristics of the permanent situation.” As a phenome- 
nological description of the consciousness of the child, this is un- 
doubtedly sound. Either history does not count, or it is a constituent of 
things experienced ; viz., either the house next door has always simply 
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been there unchanged, or it is laden with history. The child sees it, for 
example, as the house where an unfriendly dog lives, or a friendly boy 
But phenomenological description, though valuable, is not causal ex- 
planation.®^ The psychologist still lacks a working knowledge of the 
contemporary events supposed to determine the child's behavior and, 
in practice, he must fall back on biographical facts. It is significant that 
methodological exclusion of genetic factors has not proved a fertile 
method, and no laws of child behavior have resulted. The difficulty 
is due, in part, to the use of such abstract terms as ‘Vector," “valence,” 
and “force,", which are detached from what is known of the neuro- 
muscular system and maturation and only loosely related to the devel- 
oping needs and abilities of the child. It is true that a toy placed before 
a child generally acts as an attractive force, but this is not always so. 
How explain the negative case without resort to biographical facts? 
Or, one boy is attracted to one toy, while his companion moves off in 
the direction of another ; one boy avoids a forbidden game, the other 
takes a chance. And even if two children are attracted to the same 
doll, the significance of the choice in the two cases may be quite differ- 
ent : Mary may have a doll like that at home, whereas Jane may be 
attracted because Mary is. 

Genetic psychology attempts to trace such differences of behavior and 
motivation back beyond Lewin's model, momentary situation to differ- 
ences of past experience. Scrutiny of past behavior of subjects is 
found necessary even in animal psychology. Pavlov, Gantt, Yerkes, 
Liddell, Masserman, to name only a few, have recognized the impor- 
tance of studying experimental animals before and between laboratory 
sessions. Hebb reports from the Yerkes Laboratories that the past 
experience of chimpanzees was essential to the interpretation of their 
momentary behavior. If biographical facts were ignored, emotions 
could not be identified and motivation became obscured. “In short, 
the distinction between shyness, nervousness and fear is impossible 
without knowing something about the animal; and the term chosen 
... is affected by knowledge of the stimulus, of the response, and 
of the subject’s experience and behavior in the past." 

Operationalists, such as Skinner and Pratt, however, exclude most 
genetic factors systematically, and concentrate upon the “data" — 
namely, stimulus and response. Like Lewin, they regard the momentary 
situation as decisive. Thus Skinner argues that the term “try" must 
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be rejected from scientific behavioral language “because it implies the 
relation of a given sample of behavior to past or future events ; but the 
term 'walk' may be retained because it does not. The term 'see' must 
be rejected but 'look toward' may be retained because 'see' implies 
more than turning the eyes toward a source of stimulation or more 
than the simple reception of stimuli." It may be that “try" and “see" 
could be excluded in the standardized, elegantly controlled situations 
in which Skinner’s experiments are conducted. But it seems obvious 
in many other cases that we cannot know that reception of stimuli 
takes place when an animal looks toward an object, unless we know 
something about its past behavior. Thus in general practice we should 
have to employ the terms “look toward without reception" and “look 
toward with reception" — i.e., “see." Which kind of looking toward 
occurred would be important, if the question arose whether a rat was 
“discriminating" floor cues or other cues, or whether chimpanzees 
were discriminating sticks with respect to some property. In such 
cases the habits of the species in their natural and laboratory environ- 
ment could be profitably studied, and descriptive terms linking the 
laboratory subject to its natural behavior and species would be an 
advantage. Many phenomena point the same moral. Some writers, 
for example, have spoken of the “freezing" of animals in the experi- 
mental situation due to conditions of life between experiments.®"^ 
Skinner's experiments are a model of precision in hypothetically iso- 
lated laboratory situations. If his method were extended as is proposed 
to psychology as a whole, i.e. if genetic factors as well as physiological 
facts and mechanisms were excluded from consideration, the range 
of problems and results in psychology would be drastically limited.®® 
There are also important genetic methods in personality studies. 
Floyd Allport®® and E. R. Guthrie^® certainly explain behavior in 
terms of past experience. Our view, however, stresses acquired needs, 
sophisticated spontaneity, the generalization and extrapolation of 
learning patterns, and insists that wholes, such as populations and 
organisms, determine their parts, as well as conversely. Psychoanalysis 
is also a genetic method, but we must leave its evaluation to another 
article in this volume. Only a few authorities such as Karen Homey, 
Judd Marmor, and Frederic Wertham, have paid much attention to 
the social factors involved, and there is no accepted procedure for 
testing psychoanalytic theory and diagnosis. Clinical psychology. 
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which is closely related to psychoanalysis, has taken steps to overcome 
this difficulty. Thus H. A. Murray and his group of personality 
experimentalists and experts, studied a number of subjects in thirty- 
five one-hour sessions, and then compared notes in a series of councils, 
argued, and reached agreement as to the rating of ten to forty variables 
in the case of each subject. The galvanic skin response, attitude scales, 
Rorschach, the thematic apperception test, were among the diverse 
psychological techniques employed by experts, who later had to come 
to terms with experts who had used different techniques. In this way 
individual bias and caprice were checked. 

Other genetic tendencies in personality studies have been mentioned 
in the text, but we make, of course, no pretense to completeness. 

Personality and the Learning Process 

Personality is determined by past events, but how far into the past 
of an individual or society a given study should go is not an a priori 
question. Rank's emphasis on the birth trauma and Freud’s insistence 
on '‘sexual” experiences of infancy are certainly exaggerations, while 
attempts to explain personality in terms of constitutional factors have 
not been very successful even in psychopathology. There is general 
agreement that personality begins, to be formed in earliest childhood ; 
but when its aberrations are learned, is a matter of debate. Theories 
that personality or its aberrations become fixed at a certain biographi- 
cal point cannot be proved at the present time, and there is no substitute 
for careful study of individual variations. 

Tests of personality and personality traits, such as intelligence, last 
a few minutes or hours, but there is a growing conviction that the 
results require interpretation in the light of biographical facts. In 
Lorge's extended study, a large group of high-school boys whose I.Q. 
had been ascertained were retested after the lapse of a few years. The 
result that some of them showed marked improvement of intelligence, 
while the others had merely held their ground, was explained by the 
fact that the former had continued their schooling, whereas the latter 
had not.^^ 

In understanding how personality is learned, the most clearly formu- 
lated and well tested theories of learning are probably the best guide. 
These are association of ideas, classical conditioning, and selective 
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learning. The problem is how far in principle these methods are capable 
of accounting for the development of needs and abilities. Since the 
association of ideas is difficult to confirm objectively, we shall use 
''association” in Guthrie’s sense, i.e. spatial temporal contiguity of 
stimuli, whenever this is feasible. Learning by association is acquiring 
a response, and a disposition to respond, to stimulus S2, by virtue of 
its contiguity with another stimulus Si. In this sense, association is 
merely an extension of the principle of classical conditioning. Selective 
learning is quite a different process. Here the animal is presented with 
an array of stimuli, which evoke a variety of responses, one or more 
of which are followed by reward or punishment. If the animal learns 
selectively, it acquires the ability, the disposition, to select those re- 
sponses which are rewarded, and to avoid those which are punished. 

Although these methods of learning have been well established in 
experiments with animals, and to some extent witli human subjects, 
the attempt to apply them to complicated human behavior meets with 
many objections. It often arouses indignation. Yet no one would deny 
that we have learned a great deal about human disease by the study of 
animals. The value of explaining the human level, as far as possible, 
in terms of principles which hold for other animals, is in fact generally 
admitted. Our next step is therefore to form hypotheses as to how far 
conditioning and selective learning are applicable to complicated human 
performance, and to consider objections. 

The most common objection is that conditioning experiments neglect 
the “total situation,” confining attention to some artificially isolated 
segment of it; namely, stimulus-response. This is only partly true. 
Even Pavlov did not restrict his interest to the food and bell, to a 
parotid gland, cerebrum, etc. He took care to eliminate noise and other 
disturbing phenomena . from the experimental situation and often 
accounted for his results by the reaction patterns, or “personality,” of 
his dogs. When it became evident to him that a total experimental 
situation was producing widespread personality changes in his dogs, 
he devoted many years to an investigation of this phenomenon. In 
studies of selective learning, likewise, many components of the total 
situation are taken into account, and are varied to assess their influ- 
ence on behavior. The condition, training, and habits of the subjects, 
the size and shape of the experimental room, the presence of other 
animals, temperature, noises, feeding routine, and many other factors. 
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can be manipulated. Some psychologists also employ movies to record 
details of the experimental process, which can later be studied at 
leisure. Sometimes changes in the ‘'total situation” are found to alter 
results, and sometimes not, even in Gestalt experiments. 

Hull has taken a long step toward satisfying the demands of Gestalt 
psychologists by adopting the expression “stimulus compound” or 
“stimulus configuration.” He not only recognizes that the life of the 
organism often depends on reacting to the stimulus compound, rather 
than to its component stimuli.^^ He also formulates principles specify- 
ing conditions in which patterning takes place, and the quantity of it 
that can be expected. Pavlov himself had demonstrated clearly that a 
dog could be trained to react differently to the stimulus sequence 
Si, S2, S3, than to the same stimuli taken singly or in any other order ; 
and that reactions to the stimulus compound, or to its components, 
could be reinforced differentially with marked differences of behavior 
resulting. Many conditioning experiments in this country bear out 
Pavlov’s results. There is no question, therefore, as to the importance 
of configuration. Everyone admits Gestaltqualitliten, The problem is 
rather to measure, if possible, the changes in behavior produced by 
different types of configuration, or stimulus compounds. Hull’s 
principle that the degree of patterning is “an increasing function of 
the degree of interaction effects among its components” is supported 
by much evidence. It does not preclude that these components are a 
function in turn of the interaction of stimulus compounds. A whole IV 
may be determined by the interaction of its parts, while these 
parts are determined, conversely, by the interaction of IV with other 
wholes. 

Another objection is that learning, especially in human subjects, is 
not nearly so mechanical as it is assumed to be in conditioning and 
selective learning experiments. Trial and error, success and failure, 
for example, are not purely random and hit-or-miss. Since condition- 
ing and trial-and-error experiments are, in many cases, frankly simpli- 
fied models of the learning process, such criticism is partly justified. 
On the other hand, American and Soviet psychologists have increas- 
ingly recognized the importance of adjusting the experimental prob- 
lem to the habits of the species employed. Not all trial-and-error 
responses are regarded as equally probable or frequent. Response series 
often have a definite trend, as Rubinstein has pointed out, determined 
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by the adaptive habits of the species and the previous learning of the 
individual animal. 

Although conditioning and selective learning have been definitely 
established in human beings, the previous learning of the adult human 
is so immense and incalculable that, in important cases, it is seemingly 
impossible to control experiments of this kind. The question is whether 
there is any impossibility in principle. When H. A. Ruger gave adults 
a puzzle to solve which was somewhat new in their experience, ‘‘ran- 
dom manipulations played some part, and in many cases a considerable 
part, in gaining success'*; and Koffka comments: “The procedure 
adopted by human beings in solving these puzzles often very closely 
paralleled the methods employed by the animals of Thorndike’s experi- 
ments,” Many other experiments point to the same conclusion. 
When the problem is new, human responses are not unlike those of the 
rat in a maze, whereas when the problem resembles previous problems 
to some degree, solutions are directed and expedited. In typical human 
problem solving, success is a function of pertinent prior training. What 
the prior training does, for one thing, is to exclude whole ranges of 
erroneous, i.e., unsuccessful, responses. Every individual, for example, 
acquires grammatical and logical needs which eliminate dozens of mis- 
takes in a single conversation. On countless occasions in the past, slips 
of grammar and logic have been ridiculed or frowned upon, while 
correct responses have been reinforced by approval or by continued 
attention, as when one is allowed to finish one's sentence without inter- 
ruption. The persistent needs thus acquired not only exclude erroneous 
responses, but also provide correct responses which, though they may 
not be sufficient, are necessary to problem solving. A third way in 
which prior training facilitates problem solving is by generalization. 
Many logical and mathematical solutions, for example, are simply 
generalizations or applications of rules to new cases. In his discussion 
of transfer of training, Thorndike paid little attention to the transfer 
of logical forms from one subject matter to another. Yet there seems 
to be no doubt that an abstract form such as “If p, then q ; but not q 
and therefore not p** is an example of a component “identical” to differ- 
ent situations or subject matters. That abstract forms, such as “out- 
side” can be generalized to new situations has been proved by Gestalt 
experiments even in the case of birds. Generalization of abstract forms 
and relations is an immense aid to learning on the human level where 
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the use of language multiplies the instances by millions. Yet generaliza- 
tion has its limits. In most communities there are areas where the 
exercise of logical needs is punished, or at least not rewarded, and 
where the extension of logic has no sufficient motivation. On finding 
that certain primitive societies persisted in making contradictory 
judgments about the soul, Tylor concluded that they must be talking 
about two souls, not one ; whereas Levy-Bruhl accounted for the same 
phenomenon by assigning primitive people to a prelogical stage of 
development. More probable that either of these theories, in view of 
investigations in anthropology and child psychology, is the hypothesis 
that in many societies the law of non-contradiction is not generalized 
sufficiently to the areas of politics and religion. 

In considering the objection that the conditioning and selective learn- 
ing processes are too mechanical to account for the facts, it is worth 
emphasizing again that some things are admittedly easier to learn 
than others. It is easier, for example, to acquire a need to assent to 
12 X 12 = 144 than to learn 12 X 12 = 145,* because the experience of 
the individual squares with the former, but conflicts with the latter. 
If a child is rewarded for assertions or performances which are also 
rewarded in the course of practical activity, learning is established. 
When what is rewarded by the teacher is punished in experience, con- 
flict ensues, and learning is disrupted. It is easier to learn some things 
than others because nature, organisms, and societies have certain 
structures and characteristics. But do we not also learn by insight or 
self-evidence? Is it not obvious at a glance that “if A is contained in B, 
and B in C, A is contained in C ? Although the occurrence of sudden 
learning is undisputed, it is no less obvious that sudden learning 
depends upon previous experience. In the above example, one must 
have learned by perceptual training that “contained in,'* at least in 
some situations, is transitive. 

Still another objection to conditioning and selective learning is that 
they fail to account for original or productive thinking. Thus Wert- 
heimer, in discussing the psychological steps in the formation of the 
General Theory of Relativity, remarks that although “one could imagine 
that some of the necessary changes occurred to Einstein by chance, in a 
procedure of trial and error** this would be a mistake. “Scrutiny of 

♦The experiments of George Katona (Organising and Memorising, New 
York, 1940) show that good organization of material favors learning. 
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Einstein’s thought always showed that when a step was taken this 
happened because it was required. Quite generally, if one knows how 
Einstein thinks, one knows that any blind and fortuitous procedure is 
foreign to his mind.”^® This conclusion is plausible. Trial and error 
in original thinking is not blind and fortuitous, because the blind and 
fortuitous responses are generally eliminated, as unsuccessful, at an 
early stage of education. Many reasoned and sophisticated responses 
also are extinguished on the long road to invention or discovery. The 
hypotheses that remain at the end may be differently weighted (some 
more reinforced than others), and the key hypothesis may still be 
missing. Much has been written about the sudden, inexplicable occur- 
rence of momentous ideas, but two things are fairly clear : men with 
the best training in a field will be most apt to hit upon good original 
ideas, because they have eliminated more of the unsuccessful responses, 
and can concentrate on hypotheses that might be true ; and, the greater 
the familiarity with the field, the greater the number of promising 
associations, the more numerous are the hypotheses that might be 
true. Wertheimer’s account of the development of Einstein’s thought 
would have been more adequate if he had compared it to that of other 
scientists who were also working toward the General Theory, and had 
indicated the very similar training these men enjoyed. 

There is admittedly no such thing as inborn originality or originality 
sui generis. One has to learn to learn, and learn to be original, always 
in specific fields. Students who desire to do original work are advised 
to study their subject thoroughly and then attach themselves to men 
doing original work in it. Laboratories such as that of Rutherford at 
Cambridge, and the mathematical faculty at Gottingen, became famous 
for the training they supplied in original thinking, in a given field. 
Among other things, such training apparently inculcates in the student, 
by emulation and encouragement, a need to try out new unorthodox 
methods and ideas, which have not been disproved, or completely dis- 
proved, and to test them indefatigably. Such a complex need, once 
developed, may overshadow all other needs and supply the key to a 
biography. The formation of such master needs, however, seems to 
require reinforcement by success and extinction through failure, just 
as it does in far simpler cases. But trial and error in the higher reaches 
of problem solving, we have emphasized (only because it is usually 
forgotten), is frightfully sophisticated. All the more obvious trials 
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which might occur to a layman have long since been eliminated by 
trials and errors, successes and failures, experienced in a protracted 
technical education. The same education, especially if it has included 
training in original methods, has provided an abundance of leads and 
fertile associations. 

The public record of the development of an original idea is in the 
form of objective responses, but they do not tell the whole story. To 
account for the phenomenon plausibly, we must reconstruct from these 
responses the concealed mental processes. If this is not done the 
behavior series will remain full of gaps and not wholly intelligible. 
In practice the method of association or recombination of ideas is 
found indispensable. Original thinking is explained by recombination 
of ideas in a process of trial and error which is restricted and directed 
by present stimuli, but only after a long course of technical training in 
the past. Many psychologists, however, are dissatisfied with genetic 
theories of learning, and emphasize, instead, a kind of congruence 
between mental states or hypothetical brain states, on the one hand, and 
the visual field, on the other. Wertheimer and Kohler, for example, 
argue that ‘Vequiredness" in the momentary situation can determine 
behavior. This is no doubt true as phenomenological description. The 
genetic psychologist, however, will insist on knowing why requiredness 
is felt by some men at some times and in some situations, and not by 
others. 

We have argued that the personality trait, originality, is made up 
of needs and abilities, which are fairly specific and are always learned. 
Logical and mathematical forms, and certain other scientific schemata, 
may be generalized to new subject matters ; but to explain behavior we 
must trace the learning process into a specific past. Originality, genius, 
reason, benevolence, selfishness, piety, pride, aggressiveness, the desire 
for profits or social security, are never the cause of anything. Whereas 
idealism attempts to account for behavior by the interrelation of mean- 
ings or ideas, materialist explanation is primarily causal and, in the 
field of personality, genetic. We have emphasized conditioning and 
selective learning because they appear to be the best qualified genetic 
theories. Wertheimer himself states that conditioning and selective 
learning enter into the developmental process ; but he insists that they 
‘Timction in relation to whole-characteristics,” that the learning process 
is “not of an and-summative aggregation, of a succession of piecemeal. 
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chance happenings/' nor arbitrary, but '‘shows a consistency of de- 
velopment." These qualifications, however, are quite acceptable. If 
one starts with Thorndike's rats, and gives them a new problem, their 
response is likely to be arbitrary, accidental, and disconnected, though 
perhaps not so much so as Thorndike thought. The same is true of most 
conditioning and selective learning experiments, which are specifically 
designed to exclude the effects of past learning, in order to study the 
basic phenomenon in a simple, well controlled situation. One would 
expect the learning to be more mechanical, disjointed, and fortuitous 
than that which occurs outside the laboratory, and wildly dissimilar 
to the productive thinking of human beings. Once the individual has 
learned the thousands of needs and abilities which distinguish his 
society, family, school, profession, trade union, church, and club from 
other groups, selective learning has become fairly sensible and rational. 
Trial and error, relatively blind and mechanical in the case of rats, 
and even in human infancy, are now determined by a great deal of 
technical knowledge, and restricted to responses of a kind which have 
proved successful, or have not proved unsuccessful, in the past. One 
learns by trial and error, for example, to avoid trials which involve 
logical, mathematical, and physical impossibilities or patent improb- 
abilities. 

Needs, as we understand them, take many forms. An emotion, for 
example, may be defined as the disposition to “prefer” response to 
stimulus-configurations which have been associated with satisfaction 
or dissatisfaction of needs in the past. If delight is satisfaction, and 
distress is dissatisfaction of a need, and “anticipation” is defined in 
terms of past behavior, we may say that hope is the anticipation of 
delight ; fear, the anticipation of distress. In another place, we have 
defined a number of basic emotions in behavioral, genetic terms. Anger, 
for instance, “arises from frustration of needs, or injury, where satis- 
faction of needs had formerly been encountered, the emotion being 
directed upon an S [a stimulus-configuration] identified as a respon- 
sive dissatisfier or responsive injurer.” We have argued that such 
genetic definitions clarify the nature of emotions, which are not to be 
understood on the surface, or at the moment, but require a scrutiny 
of past behavior. It is true that the evoking stimulus is in the present, 
and so perhaps is the object of the emotion; but the individual reacts 
not only to the external stimulus, but also to internal stimuli produced 
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in the organism by activation of brain traces. In emotion we '‘react*' 
to things past as well as present, and these things are fairly specific. 
When psychologists leave out the object, and past reference of emotion, 
they are not dealing with emotion but only with "shock," or with 
"excitement" in Stratton's sense. 

Attitudes and beliefs may also be described as needs. An attitude 
seems to be a persistent preference for certain types of responses to 
persons, and to institutions and places in so far as changes in them 
are of human importance. The same is true of emotions as defined 
above. In fact, we may say that an attitude is nothing but an emotion 
which is persistent or recurrent, and which is generalized from ex- 
perienced objects to a whole range of unexperienced objects of the 
same class. The simplest case is where a man generalizes the emotion 
of anger he feels toward several acquaintances to the group to which 
they belong, and thus develops an attitude of aversion toward a race or 
nationality. Irrational attitudes are also formed by the daily press. A 
man who has no time to check newspaper stories is repeatedly angered 
by reports of the misdoing of a certain nation, with the result that he 
becomes suspicious or angry whatever that nation does or is reported 
to do. This disposition is an attitude of hostility. Psychologists have 
given almost exclusive attention to irrational attitudes, sometimes 
leaving the impression that' there is no other kind. The more complex 
rational attitudes involve reasoning and accurate information, and 
require specific training. Attitudes, like emotions, have to be traced to 
past experience, as every good novel illustrates. It is not surprising 
that the best information about attitudes comes from genetic studies 
of one kind or another. Piaget's The Moral Judgment of the Child, 
Thrasher's analysis of gang societies,^® Bettelheim's account of the 
transformation of attitudes of prisoners of different social classes in a 
Nazi concentration camp,®^ are examples. 

Beliefs can also be treated as needs, i.e. as dispositions to "prefer" 
one type of behavior or speech to another. This disposition differs from 
other needs in that the responses "preferred" have to do only with the 
truth and falsity of statements. Piaget has described three stages in 
the child's acceptance of rules, or as he says, three types of rules: 
the motor rule, which is accepted, believed in, automatically; the 
coercive rule founded on unilateral respect; and the rational rule 
founded on mutual respect. No doubt the love and confidence the child 
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feels for parents always help to form beliefs, although there are con- 
siderable differences from one society or class to another, some 
evidence showing, for example, that children of the proletariat are 
more self-reliant. The crucial test of the child's belief is its own ex- 
perience. If what the parents say is opposite to what the child himself 
learns, there is a conflict of needs. 


Conflict of Needs and the Organization of Personality 

There is a certain advantage in the procedure we have followed. 
Instead of treating traits as transparent features of personality, ex- 
hibited fully by cross-sectional analysis, we have regarded them as 
phases of the learning process. We have dealt only with acquired needs 
and abilities, i.e., with learned dispositions of the individual to make 
certain types of responses to certain patterns of stimuli, abilities being 
distinguished from needs by the fact that the individual is not disposed 
to exercise an ability unless it subserves the satisfaction of some need. 
Emotions, interests, attitudes, and beliefs have been distinguished as 
different kinds of needs, and it seems clear that all other traits or 
features of personality could also be regarded as needs, abilities, or 
potentialities of various kinds. From this point of view, it is still im- 
portant to classify behavior — ^to speak, for example, of health, affect- 
ability, ascendance, self-assurance, gregariousness and aesthetic in- 
terest ; but these features of personality are looked upon as phases or 
stages of the individual's adaptation, as specific as the learning 
processes which produced them. Generalization of traits, as by the 
extrapolation of logical rules from learned situations, is not excluded. 
But the consistency of a trait, its extension to new experience, is not 
automatic. Sometimes it occurs, sometimes not. General features 
common to all personalities are of course, undeniable. It is necessary to 
distinguish such stages of development as automatism, habit, and 
intelligent behavior. But though the classification is important, it is 
obvious that intelligent behavior can include habitual and automatic 
components, while habit and even automatism may adiunbrate and 
anticipate intelligence. The universality of some traits does not mean 
that they are uniform and transcendental. Each of Kant's Categories 
of the Understanding, as is said, has a history. The same is true of 
Kant's “transcendental unity of apperception." If the “I" must be able 
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to accompany every perception, it is because there are conditions in all 
societies which the individual must adapt to. Actually the formation 
of the I, and alienation in pathological cases, have long been studied. 
The need for a name is also a universal personality acquisition. In 
South Africa, where the white population deny the natives a name, 
i.e., refer to them invariably by any trick name that comes to mind, dis- 
organization of personality is plainly observable.®® Philosophers have 
rightly insisted upon the essential spontaneity of the self in organizing 
its experience. But this too has a history, sometimes a decline and fall. 
It is a history of the learning of needs which provide internal stimuli 
directing action. 

So far, however, we have said nothing of the organization of needs, 
abilities, and potentialities. The most plausible view is that organiza- 
tion of personality is a continuous product of the individual's efforts 
to resolve contradictions among his needs. A conflict of needs arises 
when an individual, who has a disposition to give a certain response to 
a stimulus pattern, acquires a disposition to give another incompatible 
response to it. No conflict ensues, of course, if one of the needs is not 
active at the moment, but only latent ; and the severity of conflict will 
depend on the duration of the stalemate, and the intensity of the needs. 
Conflict of needs, mild or intense, is continuous or intermittent,®^ and 
their avoidance or resolution provides persisting motivation. The 
mechanics of conflict, the reciprocal relation of the antagonistic skele- 
tal muscles, has been studied extensively by Sherrington ®® and others, 
and much is known of the opposite action of the thoracico-lumbar and 
cranio-sacral parts of the vegetative nervous system.®® 

Simple examples of resolution of conflict are furnished by animal ex- 
periments. A mother rat cannot reach her offspring-in-nest, for which 
she has an active need, without crossing an electrically charged grill. 
Unless the intensity is too great she overcomes her conflict by crossing. 
A chimpanzee behind a fence who sees a banana beyond his reach takes 
a different course. Instead of attempting painfully to squeeze himself 
through the bars of the fence, which he has learned not to do, he Anally 
runs around the fence, and if possible, would go over the top, climb a 
rope, or use a stick. In other words, the resolution of conflict is simply 
a successful phase of the learning process which we have been discuss- 
ing all along. By and large, where Aere is no conflict there is no motive 
to learn, and no learning. When learning takes place, the conflict is re- 
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solved. Learning of needs is therefore no isolated process. Acquiring 
a need is adjusting this need to other needs and involves to some de- 
gree a reorganization of personality. Thus even in Pavlov's seemingly 
isolated experiments learning produced great personality changes. A 
less artificial, more complex, instance is the conflict of a boy on his first 
day of school. There is the need to go to school with the others, and 
not to anger his mother ; but there is also the need to stay home with 
his mother, to play with toys, etc. The conflict may be resolved by run- 
ning away from school, by developing school friends and interests, 
or by feigning illness. In any case the resolution reorganizes a whole 
system of needs. It is customary to distinguish different types of reso- 
lution or adaptation. In another place, we have distinguished, for ex- 
ample, long range vs, short range, and social vs, antisocial, adaptation. 
“The hysteric resolves his conflict but in a fashion unacceptable to the 
community," whereas other forms of psychoneurosis consist of a fail- 
ure to resolve conflicting needs in any fashion.^® 

There are three main areas in which the conflict and resolution of 
needs can be studied — infancy and childhood, psychopathology, and 
work or economic activity ; and the current dispute has to do with the 
relative value of these approaches. All three are necessary and exceed- 
ingly important, and none is independent of the others. Thus the ques- 
tion, Which is the predominant ? can hardly be avoided. A present tend- 
ency in psychotherapy to explain personality and its deformations in 
terms of infantile experiences which are largely inferred from specu- 
lative theories, and largely unverifiable, seems one-sided and dispropor- 
tionate. Kardiner,®® in discussing the place of women in the myths 
and folklore of the Marquesans, criticizes current psychoanalytic the- 
ories. The popular theory that the men's fear “of being eaten up by the 
women represents a wish to return to the uterus" is, he says, “quite 
meaningless. Why should they wish to return?" Roheim’s explanation 
that the men turn the woman into a cannibalistic demon when she re- 
fuses them is also “tenuous." Kardiner's own theory that the mother is 
assigned a cannibal role because she frustrates the man throughout his 
entire life-cycle is more plausible but still quite speculative. Although 
Kardiner is no strict Freudian, and sometimes explains personality de- 
velopment very effectively in terms of economic changes in different so- 
cieties, his main tendency is to explain the social structure in terms of 
infant and childhood frustrations, and to neglect socio-economic deter- 
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minants. His refusal to discuss the “race-suicide'* of the Marquesans 
and their reaction to imperialism is revealing: 

If we were to attempt any explanation of the “race suicide" of these 
people, we should expose ourselves to a situation too difficult to solve, 
and one in which all efforts at empathy must fail. Nor can we trust 
their rationalization that they do not want their children to be the 
slaves of the French. We do not understand this culture well enough 
to appreciate the logical incompatibilities created by the contact with 
French institutions.®^ 

It might be thought that history had given some testimony as to 
the reactions of people to imperialism, and that concrete study of ex- 
ploitation on the spot (on the basis of Linton's careful notes) would 
have been very profitable. But Kardiner evidently believes that child- 
hood frustrations and hostilities, though largely “unconscious," are 
more accessible to knowledge, and can, in fact, be detected at a dis- 
tance of thousands of miles by Rorschach methods. Another psychia- 
trist, Wulf Sachs, in his study of South African natives, made the 
facts of exploitation his main theme and concern. The incompatibilities 
between the whites and the natives were no mystery. He saw the stock- 
ades for the “blacks" and observed the effect of oppressive regulations. 
Could not one also find some degree of obvious exploitation in the Mar- 
quesas, as in other French colonies? 

The Marxian theory of the development of societies and constituent 
personalities recognizes the role of childhood frustrations, but regards 
it as secondary. When the economic factors this theory emphasizes 
are properly understood, it is certainly more ample and resourceful 
than is usually supposed. According to Venable four general factors 
determine the main development of any society : the quantity of avail- 
able labor, its needs, abilities, and education ; the social factor, the or- 
ganization of individuals into socio-economic groups such as families, 
tribes and nations, trade unions and business associations; raw ma- 
terials and unwrought economic resources of all kinds ; and technology. 
These four factors are said to determine the main course of history : 
but which of them predominates in a given stage or sector can be dis- 
covered only by concrete historical investigation. Though each factor 
predominates at one time or another, none is of course independent 
of the others. 

The present essay has been concerned with the psychology of per- 
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sonality, which is only one phase of the first factor ; but all four fac- 
tors, as we have said, are interdependent, and contributions in other 
fields must supplement our account. The needs and abilities which the 
majority of men were able to acquire under the slavery and domination 
of Rome, or the subjugation of feudalism, which at one time stretched 
across civilized Europe, were niggardly and mean compared to the rich 
array of wants and capacities realized by our own culture. Yet even 
today the bulk of men’s needs and abilities are incident to earm'ng a 
living. If the second factor mentioned above, the socio-economic or- 
ganization of men, can be effectively reformed, so that productive 
forces are released and nations live in peace, then the horizons can be 
pushed back indefinitely. Personality would then assume its true 
stature, and history would be increasingly determined, not by eco- 
nomic necessities, but by developing aesthetic and scientific needs. 
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C VER the years the influence of psychoanalysis has slowly 
I spread, and has left its mark not only upon psychology and 
' medicine, but also upon anthropology, sociology, and every 
phase of art and literature. In America it has recently begun to find its 
way into the curricula of the hitherto hostile medical schools, some of 
which are for the first time now offering full postgraduate psycho- 
analytic training courses; and the autonomous psychoanalytic insti- 
tutes are besieged as never before by constantly growing numbers of 
young psychiatrists, eager for specialized instruction. 

Criticisms of psychoanalysis, however, although perhaps less wide- 
spread than formerly, are persistent. In recent years, a growing group 
of scientifically oriented thinkers has criticized the theoretical concepts 
of classical psychoanalysis as being at variance with the concepts of 
modern materialism. This criticism cannot lightly be charged to igno- 
rance, bias, or inner “resistance” in the critics. Much in classical psycho- 
analytic theory is open to objection on such grounds. It is the conten- 
tion of this writer, however, that psychoanalysis, stripped of its de- 
batable superstructure and reduced to its basic concepts is fully in ac- 
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cord with the principles of modern materialism ; that its instinctivistic 
and mechanistic aspects are subject to increasing criticism within its 
own ranks ; and that psychoanalytic theory, no less than the theory of 
any of the other basic social sciences, reflects its historical and socio- 
economic milieu, and is consequently changing and adapting itself to 
the progress of scientific knowledge. 

Contrary to popular belief, there is no close unity among psycho- 
analysts today either in theory or in practice. For a long time there 
was a considerable tendency among the more classical followers of 
Freud to insist on such unity among professed psychoanalysts ; but as 
Ernest Jones, dean of British psychoanalysts and one of Freud’s ear- 
liest followers, said in a recent speech : 

The impossibility of this ideal is being recognized and it is being 
replaced by the more practicable, though difficult enough, endeavor to 
distinguish between what constitute the essential characteristics of 
psychoanalysis and what are superimposed and more varying features. 
Here we cannot do better than follow Freud’s own definition. Psycho- 
analysis is simply the study of mental processes of which we are un- 
aware, of what for the sake of brevity we call the unconscious. The 
psychoanalytic method of carrying out this study is that characterized 
l3y the free association technique of analyzing the observable phenom- 
ena of transference and resistance. As Freud himself said, anyone 
following this path is practicing psychoanalysis even if he conies to 
conclusions different from Freud’s , . . and it is plain that we should 
be forsaking the sphere of science for that of theology were we to 
regard these conclusions ... as being sacrosanct and eternal.^ 

Let us examine the elements upon which this basic definition of psy- 
choanalysis as given by Freud rests. They are, “the study of mental 
processes of which we are unaware,” “the free association technique,’* 
and “the phenomena of transference and resistance.” These elements 
are by no means separate and distinct from one another. Historically 
and practically they are closely interrelated and form a unified, dy- 
namic concept of certain aspects of mental activity which is the corner- 
stone of all psychoanalytic theory and practice, regardless of the extent 
to which this theory and practice may vary in other respects among 
analysts. 

That mental processes of which we are unaware exist is no longer 
a debatable matter. One may properly question, as some critics do, 
the validity of designating such processes in terms of a particular 
“area” of the mind known as “the unconscious,” but the reality of 
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the processes has been conclusively demonstrated not only clinically 
but experimentally. The experimental evidence is crucial, for out of 
it, as we shall see, comes the confirmation also of the validity of the 
free association technique and of the concepts of repression and re- 
sistance. Let us first, however, briefly review the historical develop- 
ment of these basic concepts. 

Prior to Freud, not only was psychiatry itself static and purely de- 
scriptive, but also experimental investigations of human personality, 
will and emotion, without an adequate guiding theory, were largely 
fruitless. Freud started his practice in 1886 utilizing electrotherapy, 
suggestion, and hypnosis, the accepted therapeutic methods of the day. 
But he learned very early that these tools were unsatisfactory. In all 
severe cases, he saw ''the suggestions which had been applied crumble 
away again ; and then the disease or some substitute for it returned.” * 
Some years before an older colleague. Dr. Breuer, had told Freud of 
his discovery that under hypnosis a ‘‘widening of consciousness” 
seemed to take place, which enabled his patient (the famous Anna 
O.) to recall many experiences which were not accessible to her in a 
normal state. Recalling this, Freud began to use hypnosis in investigat- 
ing the historical antecedents of his patients* neurotic illnesses, and 
confirmed Breuer *s finding that memories, thoughts, and impulses 
which had previously dropped out of consciousness could thus be 
brought out, revealing significant connections between the recollections 
and the character of the symptoms. 

Freud next asked himself why it was so difficult to bring to con- 
sciousness these dynamically charged ideas and emotions. It seemed 
logical to assume that they could not become conscious because a cer- 
tain force was operating in opposition to them. He became acutely 
aware of this when his inability to hypnotize many of his patients com- 
pelled him to seek other means of widening the sphere of their aware- 
ness. No amount of direct questioning or urging achieved this desired 
result. Finally he evolved the method of asking his patients to tell him 
everything that came to their minds without rejecting anything, and 
regardless of whether the material seemed relevant or not. By this 
technique, to which he gave the name of “free association,” Freud 
discovered that patients were actually able to recover many thoughts, 
impulses, and memories which had hitherto been accessible only 
through hypnosis. This represented an important technical advance, 
of which he wrote, “The history of psychoanalysis proper . . . begins 
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with the new technique that dispenses with hypnosis/' * But while by 
this technique patients were able to bring previously uncon- 
scious ideas into consciousness, Freud observed that they succeeded 
only in the face of considerable inner resistance. The reluctance of the 
patient to express certain thoughts, the slips of the tongue, the signifi- 
cant gaps in memory, the ‘‘accidental" omissions and inaccuracies all 
pointed unmistakably to the existence of emotional conflict. It seemed 
apparent that the impulses and ideas which were unconscious had be- 
come so because they were incompatible with other aspects of the 
patient’s personality, and that they had been kept out of awareness as 
an economical measure to protect the personality from the pain of 
persistent conscious conflict. Out of this clinical observation Freud 
developed the concept of repressions, which 

is the foundation stone on which the structure of psychoanalysis rests, 
the most essential part of it, and yet it is nothing but a theoretical 
formulation of a phenomenon which may be observed to recur as often 
as one undertakes an analysis of a neurotic without resorting to hyp- 
nosis."* 

It is worth noting that the free associational technique which led 
to this theoretical advance rests upon a basic assumption which is thor- 
oughly in accord with modern scientific thinking — the assumption that 
all psychic phenomena, far from being accidental and haphazard, are 
strictly determined. This is the concept of psychic determination — that 
cause and effect relationships hold true for psychological phenomena 
as for all other phenomena. There must be, Freud assumed, a rational 
explanation for even the minutest psychological event or process, 
whether it be a dream, fantasy, slip of the tongue, lapse of memory, or 
merely the sequence in which one thought follows another. He took as 
his working basis the assumption that the patient’s thoughts were not 
haphazard but were influenced by his repressed attitudes and impulses, 
and to a certain extent were derived from them.* 

* It was this assumption which laid the groundwork for Freud's monumental 
discoveries about the nature of dreams. It is worth noting that no system of 
psychology, other than the psychoanalytic, has offered a rational explanation of 
dream material. While individual analysts, depending upon their theoretical 
orientation, often differ as to the meaning of certain dream patterns, all analysts 
accept and utilize Freud's brilliant concepts of the mechanisms involved in the 
formation of dreams — ^the so-called “dream work" of symbolization, condensation, 
displacement, etc. These discoveries of Freud have taken dreams once and for all 
out of the realm of mysticism and related them to the world of reality. 
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The earliest confirmation of this assumption — ‘‘the first bridge be- 
tween experimental psychology and psychoanalysis*’® — was in the 
word association test which Jung adapted from Wundt. In this test 
Jung showed that, whenever the response to a word stimulus was greatly 
retarded or was otherwise unusual in character, it could be demon- 
strated that the word stimulus was associated in the subject’s mind 
with some repressed complex. The experiments, however, could not 
in themselves be considered decisive, since the complex itself, being 
unknown to both subject and experimenter, could not be adequately 
controlled during the experiment. Luria observes : 


The psychologist, as compared with the physicist and the chemist, 
finds himself in a very unfavorable position ; even with the best pos- 
sible experimentation he usually has to admit regretfully that a great 
many of the facts he analyses are beyond his control, not capable of 
being recorded ... 

The ideal for the psychological experimenter has become the possi- 
bility to reconstruct artificially the phenomenon under examination, 
because only this enables one to keep it entirely under control • • • 

It is quite comprehensible, therefore, that only an artificial insertion 
of an affective complex into the psyche of the subject, which complex 
is known in all details, can create for the psychologist a situation 
where it would be easier for him to record all the factors forming the 
affective reaction. 

This decisive experiment was performed by Luria himself in 1924- 
1925: 


We suggested to the person under test, while in a sufficiently deep 
hypnotic state, a certain situation ... in which he was playing a role 
irreconcilable with his habits and contrary to his usual behavior. We 
made those suggestions imperatively, and forced the person under 
hypnotism to feel the situation suggested with sufficient painfulness ; 
we thus obtained an actual and rather sharply expressed acute affect. 
After awakening the person under test ... we had a subject who 
was “loaded” with certain definite affective complexes, which mostly 
remained unknown to himself, but which were recorded by us in 
almost all important details. 

[The patients] all were subjected to the following standard opera- 
tion : the person under test was put to sleep, and a traumatic situation 
previously prepared was suggested to him. After the suggestion was 
made, an amnesia was suggested to the person (in control cases the 
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amnesia was not suggested and we observed a natural post-hypnotic 
amnesia) and he was awakened. Before the hypnosis, we used a num- 
ber of word-stimuli — a part of them having a direct bearing on the 
complex which later was suggested to him ; and we obtained the usual 
series of associated answers with connected motor reactions.’** Simulta- 
neously we recorded a free number of chain associations, f which were 
connected with the respective motor pressures. That operation was re- 
peated a second time after the suggestion was made to the person in his 
post-hypnotic states; after this the subject was again put to sleep and 
the suggestion made was countermanded. After his second awakening, 
he was tested again in the same way. 

Luria was impressed by '‘the entire elimination from the conscious- 
ness of what had occurred” and by the fact that "only a few signs, like 
a heavy feeling, a general anxiousness, etc., remain as symptoms of the 
fact that in the subject’s past there is concealed some severe trauma 
... A strong emotion is hidden here in the past . . . removed from 
consciousness, though apparently it is still active.” 

He then went on to test the word associations and connected motor 
reactions of his subjects, and found that "every time ’the subject re- 
sponds to the words connected with the complex with distinct retarda- 
tion and shows a curve of pressure reaching almost to the limit.” But 
even more striking were the free associational word reactions. In these 
he noticed that "the subject reconstructs quite unintentionally the 
[suggested] situation ... in the chain series, not knowing why that 
situation has come to her mind, and not being able to explain its con- 
tents.” His conclusion is identical with Freud’s assumption: *'The af- 
fective complex constructed by us, though not yet being conscious, 
creates an affective state and determines the flow of the free associa- 
tive series/' 

These decisive experiments by a noted materialist psychologist — 
repeated, confirmed, and extended by Erickson in the United States ® 

* ‘‘Motor reactions” refers to Luria’s method of recording motor responses in 
his subjects during the word association test. At the instant of response the 
subject must press a bulb with the fingers of his right hand, a motion wHch is 
recorded as a curve on a chart. Normally the curve is regular and occurs 
simultaneously with the word-response. In the presence of emotional disturbances 
the curve becomes stronger, irregular, or rises and falls before and after the word- 
response, Luria also recorded the breathing responses of his subjects, and noted 
similar irregularities in the breathing pattern when emotional disturbances 
occurred. 

tThat is, free associational word-chains. 
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— thus confirm in the laboratory the facts which Freud noted clini- 
cally : that psychic conflict could result in the development of “affective 
complexes*' ♦ which, though concealed from the consciousness of the 
individual by some defensive functional mechanism, nevertheless con- 
tinued to exert a significant effect upon his thoughts and actions. The 
repressive mechanism, says Luria, “seems to be the mechanism which 
saves the personality from the over-excitement and from the disor- 
ganisation connected with an open appearance of the conflict." The 
existence of conflict, repression, resistance, unconscious mental activ- 
ity, and the validity of the free association technique are all con- 
firmed in these experiments. 

There remains but one other basic assumption of psychoanalysis to 
consider at this point — the phenomenon of transference. Transference 
was not “invented" by Freud. It is merely a term which he applied to 
an incontrovertible clinical fact; namely, that neurotic patients fre- 
quently react to the therapist in an irrational fashion, inconsistent with 
the reality situation. The more neurotic the patient, the more marked 
is such a reaction apt to be. Unfortunately the concept of transference 
is often used loosely to include all attitudes that a patient has towards 
his therapist. If the patient likes the therapist, that is a “positive trans- 
ference." If he dislikes him, that is a “negative transference." Such a 
use of the concept leaves no room for rational judgment on the part of 
the patient and becomes meaningless. If a patient likes a therapist who 
is friendly and warm, and dislikes one who is surly or uninterested, 
this is not necessarily a transference reaction. It may be, and often is, 
a perfectly valid and realistic judgment on the part of the patient. It 
would probably be better to use the terms “rapport" and “lack of rap- 
port" for such realistic reactions. Freud himself specifically restricted 
“transference" to irrational attitudes on the part of the patient. His 
explanation of these attitudes was that the patient was reacting to the 
analyst with an identical repetition of behavior that had previously 
been manifested to an emotionally significant figure in the patient's in- 
fantile past, e.g., father, mother or sibling ; that he was in effect “trans- 

♦ There has been considerable difference of opinion among progressive analysts 
in recent years as to whether affects are ever actually subject to repression. 
Some contend that only memories, thoughts, and ideas can be repressed, but that 
affects themselves are always appropriate to the way in which the individual sees 
reality. Full discussion of the pros and cons of the problem, however, would take 
us beyond the limitations of this paper 
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ferring'' to the analyst these attitudes as though the analyst actually 
represented this emotionally charged figure. 

This explanation is considered overly mechanistic by progressive 
psychoanalysts ; but the observations themselves are indisputable and 
of the greatest significance. The modern tendency is to regard the 
transference phenomenon not as a mechanical "'repetition-compulsion'’ 
of earlier attitudes, but as a dynamic expression of certain attitudes, 
faulty perceptions, or distorted “frames of reference" which have their 
roots, it is true, in earlier experiences but are not identical with them. 
Thus a neurotic patient who in early life has been severely traumatized 
by parental rejection may develop a belief that he is unlovable ; and his 
subsequent relations with people, being colored by this conviction, will 
be dominated by an unrealistic suspiciousness, hostility, and with- 
drawal from them. These unrealistic attitudes are also manifested in 
relation to the analyst to whom he comes for help. From a practical 
therapeutic standpoint it may at times be of minor importance whether 
one states that the patient “sees the analyst as the rejecting parent" 
or whether one states that the patient has developed out of his early 
experiences a conviction that he is unlovable with consequent attitudes 
that manifest themselves in all of his significant interpersonal relation- 
ships. To some patients both statements may be equally meaningful 
and useful. From the philosophical standpoint, however, the first state- 
ment is a mechanist one, while the second is dialectical and has a wider 
field of reference. 

Another basic idea which is implicit in the concept of transference 
is that of the historical origin of neurotic difficulties. This parallels in 
the psychological field the concept of historical materialism in the field 
of sociology and economics. It is “the historical principle as applied 
to the development of human consciousness." ® It rests on the assump- 
tion that what an individual is at any given moment (i.e., his character 
structure) is determined by the interaction of his biological inheritance 
with the sum total of his past experience. For this reason psychoanaly- 
sis, like historical materialism, has been frequently attacked by philo- 
sophical idealists as denying the existence of ‘"free will." In so far 
as psychoanalysis affirms that man’s behavior is not mystically inde- 
pendent of his environment, the charge is true. But the affirmation is 
often corrupted by its critics to mean that psychoanalysis therefore 
denies the possibility of man’s being free to alter his behavior. This is 
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a corruption of psychoanalysis just as the corresponding charge 
against historical materialism is a corruption of the latter. Like the 
latter, psychoanalysis affirms that the more men understand about 
themselves and the world in which they live, the freer they can be in 
dealing with their environment. This assumption in fact is the rationale 
behind the very existence of psychoanalytic therapy. Hegel’s phrase 
that ‘'necessity is blind only in so far as it is not understood” may be 
paraphrased to say that “human impulses are blind only in so far as 
they are not understood.” 

Now it will be remembered that one of the distinguishing character- 
istics of psychoanalysis is that it not only recognizes the phenomenon 
of transference but utilizes it in the therapeutic process itself. A full 
discussion of how this is done would require an article in itself ; but 
very briefly we may say that transference manifestations may be uti- 
lized in a psychotherapeutic relationship in one of two main ways. One 
method aims at cure by making the patient aware of his unrealistic at- 
titudes and helping him to study the mode and circumstances of their 
operation, their relationship to external events, and the consequences of 
their activity, so that they eventually become modified through insight. 
This is the method of psychoanalysis. The other method is to use the 
unrealistic authority with which the patient endows the therapist to 
influence the patient to better forms of behavior ; this essentially is the 
operational basis for most forms of non-analytic psychotherapy — sug- 
gestion, guidance, etc. Contrary to the misconceptions of some critics ^ 
the psychoanalytic technique is not a prelude to action on the part of 
the patient, but is closely integrated with what goes on in the patient’s 
daily life. “A change in the activity of the patient is an inevitable ac- 
companiment of any successful psychoanalytic therapy, and an integral 
part of it.” 

So much then for the basic assumptions of psychoanalysis : the con- 
cept of unconscious mental activity, with its corollary concepts of con- 
flict, repression, and resistance; the concept of psychic determinism, 
with its corollary assumption of the validity of free association and 
the significance of dreams ; and finally, the concept of transference with 
its corollary recognition of the historical determination of behavior. 
All these are functional dynamic concepts, and none is at variance with 
modern scientific materialism. In so far as they represent correct ob- 
servations of psychological reality, any theory of human behavior 
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which goes beyond restating them in other terms* to negate them 
must of necessity be incomplete or inaccurate. 

Now we come to the problem of examining that considerable super- 
structure of psychoanalytic theory which constitutes Freud’s theory 
of instincts and its numerous derivatives. At the very outset, however, 
we are faced with a manifest difficulty. When dealing with a collection 
of writings as voluminous as Freud’s, it is possible, as with the Bible, 
to lift individual sentences out of context and thereby demonstrate al- 
most anything one is seeking to prove. It has not been at all difficult, 
for example, for some exponents of Freud to “prove” by repeated 
isolated quotations from his works that he was a thoroughgoing dialec- 
tical materialist. If we are to evaluate Freud’s thinking properly from 
the philosophical standpoint, however, we cannot lay undue emphasis 
on such isolated statements, but must be guided by the main currents 
of it, by the overwhelming preponderance of its direction. If we do 
this we cannot escape the conclusion that the theoretical superstructure 
which Freud erected upon the scientific nucleus already discussed rep- 
resents a combination of mechanical materialistic with entelechistic ♦ 
thinking. In justice to Freud, however, it should be pointed out that 
although he emphatically insisted upon the validity of his concept of re- 
pression and resistance as “a theoretic inference legitimately drawn 
from innumerable observations”^^ he made no such claim for his 
theory of the instincts, which he characterized as the “mythology” 
of psychoanalysis. Further evidence of his inner uncertainty about this 
aspect of his work is furnished by the fact that throughout his lifetime 
he constantly struggled with it, making repeated revisions in it in an 

♦McGill and Welch,*' for example, have made an effort to explain many 
psychoanalytic concepts in purely behavioral terms. While such efforts are both 
valuable and useful, they do not, in my opinion, negate the validity and predictive 
value of these basic psychoanal3rtic concepts. As McGill himself has said in 
another connection: *'What is not always appreciated is that inferences enter 
into the interpretation of all the data of science. The only question is whether the 
inferences are valid and whether they facilitate prediction.” ** One of the dif- 
ficulties attendant upon a purely behavioral approach to mental disorder is that 
often the disorder finds its chief mode of expression in disturbances of thought — 
e.g., schizophrenic thinking — which can be dealt with adequately only at a con- 
ceptual level. Similarly, no purely behavioral approach, so far as the writer 
knows, has been able to cope effectively with the problem of dream interpretation. 

♦ “Entelechy” and ‘Welechism,” as used in this article, refer to Freud’s con- 
cept of instincts as having an autonomous character, which is ftmdamentally un- 
alterable by the environment. 
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effort to make it more effectively fit the observable phenomena of 
human behavior. 

For Freud the human being was first and foremost a biological or- 
ganism, and in following man’s vicissitudes he was primarily inter- 
ested in what happened to man’s biological needs in the course of his 
growth and development. All of his subsequent needs were conceived of 
as outgrowths, reflections, or “sublimations” of these basic biological 
“instinctual” drives. Although Freud did not ignore the significance 
of cultural institutions in influencing the drives, the basic, major de- 
terminant in his opinion was the Oedipus complex which arose out of 
the child’s attraction to the parent of the opposite sex and the fear 
of retribution from the parent of the same sex. Freud regarded this 
conflict as essentially biological in origin and hence universal to all 
human beings. “This probably holds true,” he felt, “not only in the 
life of individuals but also in the history of the human species as a 
whole.” Moreover, he considered the “reactions against the instinc- 
tual demands of the Oedipus complex” as the prime source of human 
achievement and the chief basis for the development of the social 
institutions in every culture — religion, morality, art, literature, etc. 

In some respects Freud’s thinking is strikingly similar to Hobbes’s. 
Like Hobbes, he believed that man’s “innate” tendencies were essen- 
tially selfish, animalistic, and antisocial. The chief function of society 
(and education) was to “inhibit, forbid, and suppress” these impulses 
which would otherwise destroy it. For this reason Freud was pessimis- 
tic about the possibility of success of any cooperative commonwealth, 
because it would be contrary to “human nature” to expect human be- 
ings to be anything but selfishly individualistic. In his concept of human 
nature as something fixed and ineradicable, which social influences 
could modify or conceal but never genuinely alter, ♦ Freud clearly dis- 

♦ Ludwig Jekels, one of Freud's early pupils and associates, presents this con- 
cept dramatically when, in disputing the thesis that the nature of man can change, 
he says : “This being, prostrate by the burden of heredity and constitution, driven 
either by his urges or by tormenting anxiety, nailed to his ego by his narcissism 
. . . seems unlikely to promise such changeability, and there is little chance for 
him to become the demiurge of an entirely new world." Note the similarity of 
this concept to the doctrine of original sin. It is of interest to note also a recent 
remark of A. A. Brill, dean of classical American analysts, quoted in the New 
York Times of July 23, 1947: “We admit with the Bible that the imagination of 
the human heart is evil from the beginning, but we do not blame the child for its 
feelings and actions. We feel it is bom that way." 
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closes both his entelechism and his mechanistic materialism. Like parts 
of a machine the individual and society impinge upon each other, and 
changes take place at the periphery; but the basic character of man 
remains unaltered, to emerge in pristine ugliness in time of war or 
other stress. This unalterable ‘‘essential nature’^ of man, however, is 
an entelechistic concept.* 

Fenichel, Osborn, and other upholders of Freud's instinct theory 
have often claimed that it is a misinterpretation of Freud's views to 
state that he overemphasized the significance of biological forces in 
man's adaptation to his environment. 

Man [says Fenichel] is guided by certain basic biological drives 
which are not at all rigid patterns but are formed and developed ac- 
cording to satisfying and frustrating experiences, which means through 
social forces. . . . According to Freud the human being becomes a 
human being (an “ego") by entering into “interrelations" with other 
human beings. . . . Social relations can only “form individuals" be- 
cause of a certain biological structure of man ; and the study of this 
biological basis and of what happens to this basis under different social 

* Bartlett in his essay on Freud has ably elaborated upon the similarity of 
the Freudian Id to the “isolated individual” or “natural man” of Hobbes and 
Rousseau, and shown the relationship of all three concepts to the productive 
relations which exist in contemporary capitalist society. However, he seems to 
me to make a serious error in interpreting Freud’s use of entelechies as idealism. 
Strictly speaking, “the fundamental principle of idealism is that matter, the actual 
material world we find ourselves a part of, is not the final reality.” If there is 
any one thread that may be said to run consistently through all of Freud’s writings 
it is his oft asserted conviction that all of man’s mental and emotional life was 
firmly rooted in material, biological origins. The “instincts” as conceived of by 
Freud are strictly materialistic phenomena with somatic sources. The fact that 
they are entelechistic concepts does not warrant characterizing them as idealistic. 
An entelechy may be either an idealistic or a mechanical materialistic concept. 
That Freud’s entelechistic thinking is an outgrowth of his mechanistic material- 
ism and has nothing to do with philosophic idealism is amply demonstrated by 
the preponderant weight of evidence in his writings. Bartlett’s efforts to “prove” 
Freud’s idealism by lifting an occasional sentence out of context are as manifestly 
lacking in objectivity as the contrary efforts to “prove” him to be a dialectical 
materialist. On the other hand, there is no denying that the derivations of 
entelechistic thinking often lead to conceptions of society which serve the interests 
of the philosophic idealists. This is true, for example, of Freud’s conception of a 
fixed “human nature” and of his explanation of social institutions as instinct 
derivatives. To classify him on this basis as an idealist, however, is incorrect. 
Freud’s theoretical limitations, as we shall see, flow not from any tendency to 
idealism, but from the fact that his materialism was mechanistic instead of 
dialectical. 
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circumstances . . . makes it understandable how social relations 
form individuals. . . . The statement that a biological substratum is 
molded by institutions does in no way imply an underestimation of the 
influence of the institutions.^® 

These statements of Fenichel deserve careful analysis, not only be- 
cause he was one of the most erudite and brilliant exponents of 
Freud's classical theories, but also because he was aware of the impor- 
tance of social forces and of the contradictions within our modern 
capitalist economy. Yet his comments illustrate one of the basic falla- 
cies of classical Freudian thinking. It is not that Freud (or Fenichel 
and others) ignores or necessarily underestimates the significance of 
social influences upon the individual, but that he interprets this influ- 
ence mechanistically instead of dialectically. The Freudian view is that 
man is a biological animal ‘‘molded” by his environment, but that the 
basic “biological substratum” in the form of the reservoir of “instinc- 
tual” impulses remains essentially unaltered ; their external manifesta^ 
tions are, it is true, transformed by social influences, but their basic 
inner nature remains unaltered — compare Fenichel's statement almost 
in the same breath as his previous one, that “character traits ... are 
not at all adaptations made by the ego, but things which happen to the 
ego against its will by instinctual forces which return from the re- 
pressed.” The modern dialectical view, however, is that out of the 
interrelationship between man's biological inheritance and his social 
environment a new unity is formed, a fusion in which the biological 
as such no longer exists in man's psychological expressions ; it cannot 
any longer be separated from the social. The development of the 
human cortex, with its language and association functions, represents 
the physiological expression of this unity. A human body without a 
human brain is no longer human ; it is something else but no longer 
“man.” The needs of man can consequently no longer be expressed 
in simple biological terms; even the basic needs of hunger and sex 
cannot be isolated from the social influence of the cerebral cortex. 

This conception is expressed on a physiological level in the holistic 
concept of brain activity. Few modern neurophysiologists would assert 
that subcortical structures have an activity of their own, independent 
of the activity of the cortex. The living brain functions as a unit ; no 
cortical or subcortical activity takes place that is not at every moment 
relative to and dependent on the activity of the rest of the nervous 
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system. One could, it is true, study the activity of the isolated sub- 
cortex by decorticating the brain ; but then one would be dealing with 
a different unit which could not be validly compared with the sub- 
cortex which is integrated in a total living brain. In short, it would 
no longer be a “human” subcortex. By the same token one might 
conceivably study the sexual drive or hunger drive in a person who 
had been totally isolated from social contacts all his life, but then one 
would not be studying man as we know him but something totally 
different. What we call “human nature” grows out of man’s social 
relationships and cannot be separated therefrom.** 

This viewpoint is not, as some classical Freudians insist, an anti- 
biological one, or an overemphasis on environment, or a denial of the 
great importance of man’s biological needs. It is merely a dialectical 
conception of how these needs operate in contrast to a mechanistic one. 
I have elsewhere stated the problem as follows : 

The old conflicts of heredity versus environment, or biology versus 
culture become meaningless when viewed from the organismic ap- 
proach of modem psychology. Even in the lower forms of anim^ life, 
the organism is immersed in an environment from the veiy beginning 
of the life cycle. Each stage of development is determined by the 
cooperation of heredity and environmental forces. Since the earlier 
stages influence the character of the development of the later stages, 
the hereditary and environmental factors b^me more and more in- 
terpenetrated as development proceeds. Nowhere is this more true than 
in humans, where the cultural factors become indissolubly interrelated 
with organic processes through the laying down of language patterns 
in the association centers of the cortex. Thus there develops a new 
unity which is qualitatively unique in the animal world — a sociobiologi- 
cal unity — call^ human nature. This interpenetration is so complex 
and so complete that one cannot separate the hereditary from the 
environmental factors in man without destroying the specific quality 
which constitutes the nature of man, just as water cannot be separated 
into hydrogen and oxygen without destroying that quality which con- 
stitutes water.** 

It is around this same problem that the modem critics of Freud’s 
emphasis upon sexuality rest their arguments. It is not necessary to 
deny the great importance of the sexual drives, or to question the 
existence of infantile sexuality, in order to take issue with Freud on 
this point. The tremendous part which sexual needs play in the life of 



PSYCHOANALYSIS 


SSI 


every person is a phenomenon which any honest student of the human 
personality can find for himself if he does not close his mind to the 
observable facts; the same is true of the existence of infantile sex- 
uality. But to assume, as Freud does, that these sexual needs are the 
prime determinants of character is quite another matter, and one 
which the modern materialists correctly criticize as one-sided. It is 
not being “antibiological” to see the sexual needs of human beings as 
but one vector in the complex series of forces which determine human 
behavior. Certainly the modes of production whereby men live, their 
social and economic status, and their security needs for sustenance and 
shelter all play equally significant roles in the molding of personality. 
Modem anthropological researches ^ have thoroughly exploded the 
fiction of the universality of the Oedipus complex and have effectively 
demonstrated that “human nature” differs significantly in different 
cultures. The personality of man in our western culture differs sharply 
from that of the Zuni Indian, for example, not primarily because of 
the difference in the fate of their sexual impulses, but because of the 
total difference in their respective socio-economic organizations and 
institutions, which themselves are responsible for the difference in 
sexual attitudes.^*^ 

Consider further Freud’s concept of instinctual aggression. Few 
doctrines are so thoroughly ingrained in classical psychoanalytic think- 
ing as this theory. It is a particularly persuasive doctrine, for who can 
look about him in our western culture without finding apparent evi- 
dence of its universal existence, from childhood to the grave? The 
question, however, whether this apparently universal aggression is 
instinctive and a primary inherited expression of “human nature” in 
all cultures and in all times, or whether it constitutes secondary or 
derived behavior is crucial both scientifically and philosophically ; for 
much of the pessimism of Freud and of some of his classical followers 
concerning the potentialities of man derives from this concept. More- 
over it has been used repeatedly by political defenders of the status 
quo to justify many of the inequities of our economic order as being 
inevitable reflections of 'liuman nature.” The chief arguments mar- 
shaled by the classical Freudian in the defense of this thesis are: its 
apparent universality; the fact that animals are apparently innately 
aggressive ; the apparently universal selfishness and destructiveness of 
yoimg children ; and the predominance of aggression in “primitive” 
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tribes (which Freud considered to be the phylogenetic precursors of 
our own civilization). 

Maslow has summarized the modern evidence against these argu- 
ments as follows ; 

a) Not only are not all animals aggressive but even among those 
which are, the higher one rises in the phyletic scale, the more one finds 

that aggression becomes less and less primary and more and more 
derived, more and more functional, more and more a reasonable un- 
derstandable reaction to a totality of motivation. . . . The chimpan- 
zee, that animal of all animals which is closest to the human being [is] 
actually more cooperative, more friendly and less aggressive than the 
average human being. 

b) Studies of children show them to be as frequently generous and 
cooperative as they are hostile and destructive : 

The child who is insecure, . . . thwarted or threatened in his needs 
for safety, love, belongingness and self-esteem, is the child who will 
show more selfishness, hatred, aggression and destructiveness. 

c) Studies of comparative cultures show great variations in the 
degree of aggressiveness and hostility displayed, and not a few so- 
called primitive tribes are remarkable for the almost complete absence 
of these traits among their people.^® 

Despite these facts the classical Freudian is apt to argue that aggres- 
sion is instinctual nevertheless, and that its apparent absence in some 
children or some cultures merely means that it is repressed. The very 
statement of the problem in these terms, however, discloses the two 
important errors which are inherent in all aspects of the instinct theory. 
The first is the tendency to abstract qualities which are observed in 
human beings in our culture and time, and to assume that they are 
true for the human species as a whole. The second is the assumption 
that any aspect of human behavior can be explained on the basis of a 
single determinant such as an autochthonous instinct. In contrast to 
this, modern dialectical materialism asserts that human behavior is not 
unilaterally determined in any of its aspects but can be understood 
correctly only as a resultant of a complex interrelationship of forces 
of which the needs of the organism are but a single, often subordinate 
part. Thus even so basic a biological factor as the rate of growth is 
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never determined by genetic factors alone, but is a resultant of inter- 
action with environmental factors. Even the basic sexual and hunger 
needs do not operate independently of environmental forces. The sex 
drive will disappear under conditions of extreme malnutrition or life- 
threatening danger ; hunger will cease to manifest itself in the presence 
of overwhelming infection or certain emotional stress. This whole 
formulation has found recent expression in the development of the 
psychosomatic concept in modern medicine, which recognizes that 
‘"psyche” and “soma” in man are not separable entities but constitute 
a dynamic unit. 

The modern materialist does not therefore expect to find an ade- 
quate explanation of the phenomenon of aggression in any such single 
determinant as an “instinct.” He seeks instead to discover what are 
the forces which determine its intensity and direction. If it be charged 
that such an approach does away with autonomous instincts altogether, 
the scientist can only answer in the classic words of Laplace, who, 
when charged with omitting God in his theory of the evolution of the 
solar system, replied, “I had no need of that hypothesis.” ^7 

Applying this approach to the problem of aggression, we find our- 
selves, instead of postulating a purely hypothetical repressed aggressive 
instinct in cultures relatively free from manifestations of aggression, 
asking why it is that aggression is so prevalent in our own culture and 
so relatively lacking in these others. As soon as we do this it becomes 
apparent that the widespread hostilities in our society spring basically 
from the insecurities and rivalries engendered by the individualistic 
competitive economic system under which we live; and different 
degrees or manifestations of aggression in other cultures become 
equally understandable in the light of their own socio-economic 
organizations.^ 

♦This fact is convincingly demonstrated by Kardiner, who in his psycho- 
logical analyses of various cultures has made one of the major contributions in 
psychoanalysis towards conclusively disproving the theory of instincts. “One 
must believe,*' he writes, “that either the destructiveness must be identified in 
forces unleashed by external realities which confront man, or that it is unrelated 
to realities and determined by an autochthonous death instinct. The first view can 
be clinically verifiable, the second cannot. The first view can be established cither 
by the study of comparative sociology or by a historical study of the same society. 
The second must remain a matter of belief. ... In Tanala-Betsilao culture it 
was clearly demonstrated that both aggressive and masochistic forms of destruc- 
tiveness . . . increased when there was a scarcity created in subsistence op- 
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Let us consider, finally, Freud’s concepts of feminine psychology. 
Here too the problem is not whether his observations were correct. 
There is no doubt of the widespread existence in our society of the phe- 
nomenon which Freud described as '‘penis-envy” (although whether 
it is as universal even in our culture as Freud believed is open to 
doubt). The modern materialist’s criticism of this concept springs 
from a questioning, not of its existence, but of Freud’s interpretation 
of its significance. Here again Freud the biologist assumed that it 
sprang essentially from the anatomical difference between the sexes 
(“anatomy is fate” and from the woman’s envy of the supposed 
inherently superior value of the penis as compared to the vagina. Now 
it would be unrealistic to deny that these anatomical differences, as 
well as the physiological facts of menstruation, childbirth, and meno- 
pause, must and do play a role in conditioning the consciousness of 
women. But the organic factor is but one of many determinants, and 
its significance in the total pattern of forces depends on its relationship 
to the other elements involved. Being a woman will have one signifi- 
cance in an androcentric culture, a totally different significance in a 
gynecocentric one, and still another in a society where the sexes have 
complete equality of opportunity socially, economically, and culturally. 
To assume from the facts of our culture that “penis-envy” is a basic 
aspect of woman’s “nature” is but another example of the method- 
ological error upon which we have already commented. 

Space does not permit critical examination of all the other derivatives 
of the Freudian theory of instincts. They refer to clinical phenomena 
which indubitably exist. But the theoretical assumptions underlying 
the classical Freudian interpretation of these phenomena reveal the 


portunities ; prior to this time the compensations for suppression of aggression 
were adequate to hold this mutual aggression in check. Once these compensations 
were removed in the form of tangible satisfactions, the aggression broke its en- 
capsulated bounds. This precludes the necessity for any hypothesis about autoch- 
thonous death instincts.” It is noteworthy, however, that Kardiner is not able 
to completely free himself from the influence of instinctivistic thinking even as he 
is engaged in refuting it 1 For in writing of “suppression of aggression,” “holding 
mutual aggression in check,” “aggression breaking its encapsulated bounds,” he 
implies the very thing he is attempting to deny: namely, that aggression is an 
autochthonous force which must be “suppressed” and “held in check” lest it “break 
its encapsulated bounds.” His statement about the Tanala-Betsilao would have 
been more accurate had he added: “Prior to this time the compensations for 
cooperative relationships were adequate to make r'.ggression unnecessary/* 
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fundamental errors of either mechanistic or entelechistic thinking 
which are implicit in the whole theory of instincts. 

At the beginning of this article I indicated that psychoanalytic 
theory, far from being static, has been undergoing significant develop- 
ment and change. The evidence for this is unmistakable if one attempts 
even a brief survey of the psychoanalytic literature of the past fifteen 
years. Freud himself laid the groundwork for a significant reorientation 
of psychoanalytic theory when in 1926 he revised his concept of anxiety 
as arising from frustration of instinctual impulses, and recognized in- 
stead that it was a defense against outward dangers and a manifesta- 
tion of the ‘‘ego.” In 1933 Wilhelm Reich took up the problem and 
called to the attention of psychoanalysts the importance of studying the 
character structure of the patient, rather than the vicissitudes of the 
‘instincts.” This important turning point in psychoanalysis marked 
a major shift in emphasis which has characterized it ever since, a shift 
to “ego-psychology.” A period of great ferment in psychoanalytic 
thinking ensued in the following years. Much discussion and earnest 
questioning of basic psychoanalytic doctrine began to take place in a 
way that had never before occurred.* Ernest Jones’s comment, quoted 
at the beginning of this article, is significant of a changing viewpoint 
to which even Freud’s oldest and most loyal followers must sooner or 
later begin to give cognizance. 

* A few of the leaders in this process in America were Alexander, Fromm, 
Homey, Kardiner, David Levy, Rado, Schilder, and Sullivan. Within the space 
of a few years there appeared Horney’s Neurotic Personality of Our Time (1937) 
and New IVays in Psychoanalysis (1939), Kardiner’s The Individual and His 
Society (1939) and Traumatic Neuroses of War (1941), Rado’s Develop- 
ments in the Psychoanalytic Conception and Treatment of the Neuroses 
(1939) ; Sullivan^s Conceptions of Modern Psychiatry (1940), and Fromm^s 
Escape from Freedom (1941), all of which made significant revisions in classical 
psychoanalytical theory and brought it closer to modern materialistic concepts. 
More recently, the publication of Alexander and French’s Psychoanalytic Therapy 
(1946) has stimulated a revaluation of some of the procedural techniques of 
psychoanalysis. In addition there have been countless articles by other analysts, 
too numerous to mention, which also have been adding gradually to the momentum 
of change in psychoanalytic thinking. It should be noted also that even among the 
ranks of the classical analysts there have been articles questioning one or another 
aspect of Freudian theory.®* The task still remains, however, for a psychoanalyst 
thoroughly grounded in the principles of historical and dialectical materialism to 
integrate all the positive contributions of psychoanalysis in the light of these 
principles, into a comprehensive, definitive study of human behavior. 
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What then are the positive concepts of the most advanced theoretical 
viewpoint in psychoanalysis today ? In the space which remains we can 
only briefly indicate a few of the outstanding ones. The advanced 
psychoanalytic view sees the relationship between the individual and 
society as a dialectical one and denies that any basic conflict of interests 
inevitably exists between them. It affirms that the human personality is 
neither innately “evir* nor innately ‘'good, ” and that man’s potentialities 
in either direction depend on the incentives offered by the society in 
which he develops. It recognizes that human consciousness is a unique 
resultant of the interaction between the human organism and the social 
influences to which it is exposed from the moment of birth onward. 
It asserts that the particular medium in which this interrelationship 
first takes place in our society is, for most individuals, the family. In 
order to understand fully, therefore, how the consciousness of any in- 
dividual in our society has evolved, it is important to study his relation- 
ships within his family group. In this group the influence of the 
parents, or parent-substitutes, is preeminent, since the parents are in 
most instances the “chief purveyors and reflectors to the growing child 
of the contradictory patterns in our culture.” This does not deny the 
tremendous influence which school, church, the street, books, news- 
papers, radio, movies, etc. have upon the thought processes of every 
individual in our culture ; and full cognizance is taken of these factors. 
Nor does the insistence upon the historical importance of childhood 
relationships in the development of personality in any way deny the 
potentiality of change throughout the life of the individual. Psycho- 
analysts affirm, however, that childhood experiences have a particular 
significance because it is in the formative years of childhood that basic 
character patterns are set down which tend to become the frame of 
reference in relation to later experiences. Concepts, for example, such 
as “I am loved (and therefore feel secure) only when I am sub- 
missive,” or “I am not loved regardless of how I behave,” strongly 
reenforced by repeated childhood experiences, acquire a dynamic im- 
portance which profoundly influences all the subsequent life relation- 
ships. Being painful in character, they tend to become repressed to 
protect the personality from persistent conscious conflict. Then, as un- 
conscious “affective complexes” (Luria), they continue to exert a 
decisive influence upon the subsequent thought and behavior of the 
individual. Thus, a person who suffers from a deep conviction that 
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he is unlovable withdraws into a defensive shell; by so doing he 
actually prevents people from loving him and so constantly reenforces 
his basic neurotic conviction through a vicious cycle. 

In considering the interaction of the child with his environment, 
the progressive psychoanalyst does not, however, conceive of the child 
as a mere passive recipient or tabula rasa. He recognizes that man is 
born with important affirmative biological needs for food, sexual 
gratification, and protection from the elements, which are active factors 
in the dynamic interrelationship with his environment ; but he insists 
that these biological needs ''condition his development but do not 
predetermine it** The progressive psychoanalyst therefore equally 
rejects any effort to explain man’s behavior entelechistically in terms 
of autonomous instincts, or mechanistically, in terms of man being 
simply a ‘product of his environment.” Only out of the recognition 
of the active and complex interrelationship between man’s biological 
inheritance and his social environment can a truly dialectical and 
materialistic conception of human nature envolve. 

Which brings us to our final point. The progressive psychoanalyst 
of today recognizes that the forms of production and distribution in 
our society, and the contradictions between the prevailing Christian 
ethics of brotherhood and justice, and an economic order which stresses 
rugged individualism and rewards aggression and deceit, inevitably 
leave their impress on the personality of every person in our culture. 
These influences of our society vary in their effects upon the different 
sociological classes, and the varying effects can be recognized in general 
in the members of each class. But it does not mean that the behavior 
of any individual can be deduced from his class relationships alone. 
Regardless of class similarity, there are wide variations of individual 
behavior within every class which are understandable only in the light 
of the specific life experiences of that individual. Historical material- 
ism can explain the general character of any given society or class, but 
only a dynamic psychology of the individual can fully explain the 
specific variants in any individual within that society or class. And 
since circumstances are changed by men as much as men are changed 
by circumstances, only a combination of these two scientific methods 
can give us a complete understanding of both “the forest and the trees” 
in the social world in which we live. 
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T he doctrine of integrative levels is either tacitly or explicitly 
accepted by many sociologists and anthropologists. Its under- 
lying hypothesis that every level of organization of phenomena 
has its own regularities and principles not reducible to those ap- 
propriate to lower levels of organization is implicit in their use of the 
concept of culture. Most social scientists acknowledge that there is a 
sharp and distinct cleavage between the mechanisms of biological in- 
heritance, which transmit physical and physiological characteristics of 
the human species, and man’s cultural traditions that are historically 
transmitted. Cultural change is now generally recognized as occurring 
independently of change in biologically inherited traits, and as having 
its own underlying processes and laws. Racial and physiographic de- 
terminist explanations of human behavior have been discredited as the 
significance of the culture concept has come to be appreciated. There 
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has likewise been a recognition of the fact that human group life and 
forms of association are patterned by a historically derived cultural 
tradition rather than by the genetic transmission of behavior patterns 
as among the social insects. 

That cultural phenomena require analysis on a level distinct from 
the psychological was noted by Marx as early as 1859 in his preface 
to A Contribution to the Critique of Political Economy, It has been 
advocated repeatedly in different contexts and with varying degrees of 
explicitness since Tylor’s Primitive Culture (1871), Durkheim’s Les 
Rdgles de la methode sociologique (1894), and by Kroeber and other 
anthropologists in their formation of the ‘"superorganic” in the first 
decades of the twentieth century. Nevertheless, controversy on the 
nature of the relation between cultural and psychological processes in 
human behavior has persisted, and has recently mounted in intensity as 
interest in personality studies has grown. In 1916 Wissler stated more 
sharply than most of his contemporaries the limitations of psycho- 
logical interpretations of culture : 

When we are dealing with phenomena that belong to original nature 
we are quite right in using psychological and biological methods ; but 
the moment we step over into cultural phenomena we must recognize 
its historical nature. ... We often read that if cultural phenomena 
can be reduced to terms of association of ideas, motor elements, etc., 
there remains but to apply psychological principles to it to reveal its 
causes. This is a vain hope. All the knowledge of the mechanism of 
association in the world will not tell us why any particular association 
is made by a particular individual, will not explain the invention of the 
bow, the origin of exogamy, or of any other trait of culture except in 
terms that are equally applicable to all.^ 

This quotation hits upon what is significant in the doctrine of in- 
tegrative levels. It does not negate the importance of the psychological 
processes underlying all cultural phenomena just as biological processes 
underlie all psychological phenomena. However, it stresses the fact that 
reduction to a psychological level cannot explain any specific aspect or 
pattern of culture, for each is a historical product; and that, to in- 
terpret properly the forms and functions of culture as they condition 
the behavior of humans, one must understand their historical back- 
grounds. Few contemporary sociologists now deny the correlative 
generalization that, once humans invented culture, a process with its 
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own distinctive characteristics came into being which is not organic, 
however intimate may be the reciprocal relations between the organic, 
the psychic, and the cultural. 

Some social scientists who are preoccupied with psychological, and 
especially psychoanalytic, studies have, however, focused on the fact 
that, since man is the active functioning agent in culture, cultural 
change consists, in the last analysis, of changes in the attitudes and 
habits of the individuals who compose society. They have thus tended 
to conceive of culture merely as a methodological abstraction, and to 
regard study of the psychological processes of the individuals and 
group carriers of culture as the crucially important area of study. 
While a few social scientists have discussed culture schematically, 
ignoring the fact that it is always the possession of individual human 
beings interacting in groups in society, the critics of such formalistic 
analysis, who would confine their studies to the behavior of individuals, 
have sometimes negated the concept of culture by seeking to reduce all 
cultural behavior merely to psychological processes. 

There has been considerable unrewarding controversy, therefore, 
around the contrast of culture as a thing in itself, and culture as an 
activity of persons participating in it. Actually both approaches are 
valid, and are required to supplement each other for a rounded under- 
standing of cultural behavior. It is necessary to renounce both a re- 
duction of culture to the level of psychology and an overdrawn de- 
marcation between the psychological and cultural-historical sciences. 
There is special danger that the social psychologist in his studies of the 
processes in the growth of personality and in interpersonal interactions 
will lose sight of the fact that the cultural media in which these take 
place — that is, the cultural patterns which condition individual and 
group behavior — are historical products. On the other hand, when 
culture is conceived to be something entirely unrelated to the participa- 
tion of people who manipulate it with varying degrees of creativeness, 
and who respond diversely to the inventions and innovations of others, 
it can be composed of nothing but empty, formal categories. Some 
of the studies of the distribution of culture traits merit such 
criticism. 

Marett long ago warned that the study of culture might result in 
a “bloodless typology.*' In urging that the methods used in the social 
sciences conform to the subject matter, rather than the subject matter 
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to method, he argued cogently that the respective methods of geology 
and human history must needs be poles asunder because the earth is 
dead while man is alive. He went on to say : 

It is quite legitimate to regard culture, or social tradition, in an 
abstract way as a tissue of externalities, as a robe of many colors 
woven on the loom of time. . . . Moreover, for certain purposes, 
which in their entirety may be called sociological, it is actually con- 
venient thus to concentrate on the outer garb. In this case, indeed, the 
garb may well at first sight seem to count for everything, for certainly 
a man naked of all culture would be no better than a forked radish. . . . 
Human history (nevertheless) is no Madame Tussaud's show of 
decorated dummies. It is instinct with purposive movement through 
and through. ... 

According to the needs of the work lying nearest to our hand, let us 
play the sociologist or the psychologist, without prejudice as regards 
ultimate explanations. On one point only I would insist, namely that 
the living must be studied on its own right and not by means of 
methods borrowed from the study of the lifeless. If a purely socio- 
logical treatment contemplates man as if there were no life in him, 
there will likewise be no life in it. The nemesis of a deterministic 
attitude towards history is a deadly dullness.* 

This is similar to the argument of historical materialism in its attack 
upon mechanists who deal with formal abstractions rather than with 
concrete life situations in all their complex manifestations. Historical 
materialists urge careful consideration of the reciprocal interaction 
between man and his cultural-historical and group environment, and 
note that man serves as an active agent in the historical process within 
the broad limits of the specific culture in which he lives. Man possesses 
psychological capacities unique to Homo sapiens which enable him to 
respond to environmental stimuli both overtly and symbolically. 
Capable of being motivated by goals and stimulated by natural needs 
and acquired interests, he introduces changes in historical situations 
in his effort to control and to manipulate the environment to his own 
advantage. This reciprocal process of interaction between culture and 
individual personalities and group relations results in the creative re- 
casting of culture and the consequent transformation of personality 
and of group patterns. Marxists thus not only recognize the historical 
nature of culture but also insistently take account of man as a dynamic 
agent in culture. They decry all efforts of mechanists to depict the 
cultural process as automatic and humans as passive automatons. 
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Engels declared, for example : ‘'In the history of society ... the actors 
are all endowed with consciousness, are men working with deliberation 
or passion, working toward definite goals. . . . Men make their own 
history.'' He then speaks of “investigating the driving forces which — 
consciously or unconsciously, and indeed very often unconsciously — 
lie behind the motives of men in their historical actions." * 

Lenin particularly stressed this purposefulness of human activity as 
the basis of the revolutionary dynamic. For persons to wait passively 
for cultural change to occur within the class structure of society, he 
regarded as a shallow depreciation of the power of men to influence 
the direction of cultural development. It is for this reason that he 
underscored the importance of leadership and organization in the 
struggle for power.^ 

Faith in the ability of human beings to influence the course of 
history, to plan the direction of cultural change, distinguishes historical 
materialists sharply from such American sociologists as Sumner and 
Keller, who have been very influential particularly through their con- 
cept of the mores. To them, the mores make up a superorganic system 
of relations, conventions, and institutional arrangements, which are 
by origin chance products of a long series of minute trial-and-error 
adjustments to physical, social, and supernatural environments, dictated 
by needs and motivated by hunger, sex, passion, vanity, and fear. The 
mores are conceived as functioning through individuals without 
possible coordination by any formal authority. The effect of this 
concept upon sociologists of the Sumner and Keller school is best 
exemplified in the editorial preface to a volume of studies dedicated to 
Keller, which states: 

That societal adjustment is achieved in the main automatically 
through the operation of massive impersonal forces of which the in- 
dividuals concerned are rarely more than dimly aware, is perhaps the 
major single contribution of Professor Keller. Social movements 
spring from the blind reactions of men in the mass to largely un- 
analyzed economic and emotional incentives. The individual can do 
little to thwart, direct, or accelerate such movements. 

Consequent to this is the generalization : 

To the practical sociologist, awareness of the automatic character 
of the adjustment process proves an invaluable aid. It stimulates 



HISTORICAL MATERIALISM S4S 

him to study, rather than to advocate schemes for human better- 
ment.® 

A comparable position is taken by the neo-positivists in sociology, 
such as Lundberg who proposes a social physics and declares sen- 
tentiously, “The social sciences are concerned with the behavior of 
those electro-proton configurations called societal groups, principally 
human groups.” ® He advocates that sociologists analyze their data in 
terms of the symbolic techniques of mathematics and scorns what he 
derisively designates a “mentalistic” type of analysis. The result is that 
Lundberg’s emphasis has been on quantification rather than on think- 
ing and acting. He would even make a cipher of the social scientists, 
for he suggests that they should be “non-moral” and should be ready 
to serve any political regime that happens to be in power: “The 
services of real social scientists would be as indispensable to Fascists 
as to Communists and Democrats, just as are the services of physicists 
and physicians.” ^ He would thus make scientists the passive tools of 
interest groups rather than active policy makers. The same result was 
achieved by the conventional, oft reiterated device in sociological circles 
of contending that the sociologist must abjure value judgments. Such 
a procedure if conscientiously adhered to would make the sociologist a 
passive sieve through which data would drain, rather than the interpre- 
tive integrator and creative ref ormulator of knowledge on which action 
can be based. 

Historical materialism, by combining the concept of integrative 
levels with the recognition of the dynamic power of the individual 
agent, has avoided the pitfalls of mechanistic sociology. Contentions to 
the contrary show both ignorance of Marxist literature and failure to 
grasp the theoretical significance of the activistic role of Marxist 
parties in the making of recent history. Such distortion is exemplified 
in Goldenweiser's statement : “To them [the Marxists] culture is ob- 
jective, social, historical, cumulative, d)mamic, deterministic. To culture 
the chariot of history is harnessed. The individual is fleeting, passive, 
epiphenomenal, causally irrelevant.” ® This charge cannot be reconciled 
wiA Engels’s famous forecast that when history passes under the 
control of men themselves so that they “will fashion their own history,” 
it will mark “humanity’s leap from the realm of necessity to the realm 
of freedom.” ® It is likewise alien to Marx’s much-quoted maxim, “The 
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philosophers have interpreted the world in various ways, the point, 
however, is to change it.*' 

The recognition of the reality of culture as a distinctive level of 
phencMuena for scientific inquiry is but the first step for the historical 
materialist. Culture is too nebulous and omnibus a concept to be an 
entirely adequate tool of research. What is required is a weighting of 
the relative importance of its constituent elements, and an understand- 
ing of the interrelationships between these elements. Sociologists and 
anthropologists were long indifferent to inquiries along these lines. 
Little progress could be made as long as anthropologists argued that 
inventions were the products of fortuitous combinations of individual 
incentive and creativeness, favorable geographical opportunities, and 
the element of pure chance. Since inventions and their diffusion were 
regarded as unpredictable, cultures were viewed as mere assemblages 
of ‘'culture traits,** with causal relationships between them of little 
significance. 

The functionalists, on the contrary, have assumed that cultures are 
fully integrated and self-consistent configurations, the functions of the 
various parts of which can be determined by direct analysis without 
reference to the history of a culture or its parts. Their studies have 
been, therefore, merely cross-sectional and have lacked historical 
perspectives which illuminate causation. In line with their assumption 
of actual cultural integration, they have argued that everything in a 
culture that functions has value to that culture and is thus justifiable. 
No attempt is made to conceive of the possibility of alternative, more 
effective modes of meeting prevailing psychological and cultural needs. 
This is illustrated by Malinowski's argument: 

The substance of all religion is thus deeply rooted in human life; it 
grows out of the necessities of life. In other words, religion fulfills a 
definite cultural function in every human society. This is not a 
platitude. It contains a scientific refutation of the repeated attacks 
upon religion by the less enlightened rationalists.^® 

The functionalists have generally, in a like manner, failed to 
evaluate what is strategic or essential in the functioning of any culture 
and what is incidental or peripheral. Radcliffe-Brown, for example, 
has conveyed the impression that the interrelationship of the clans and 
the kinship systems with other features of social organization is more 
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significant for an understanding of the functioning of a culture than 
food collecting, agricultural or pastoral work. Similarly obscure are 
the sociological proponents of multiple causation who make a fetish of 
complexity and evade the responsibility of untangling causal inter- 
relationships. For example, Gunnar Myrdal blandly declares, “In an 
interdependent system of dynamic causation there can be no ‘primary 
cause’ but everything is cause to everything else/’ 

Historical materialists on the other hand have taken a decisive stand 
on the weighing of the importance of different aspects of cultures. One 
of the most relevant passages in Marxist literature on this point is the 
comment of Engels in 1890 : “We make our own history, but in the 
first place under definite presuppositions and conditions. Among these 
the economic ones are finally decisive.’’ This was in a letter in which 
he vigorously rebuked economic determinists, stating: 

If therefore somebody twists this into the statement that the 
economic element is the only determining one, he transforms it into 
a meaningless, abstract and absurd phrase. The economic situation is 
the basis, but the various elements of the superstructure — political 
forms of the class struggle and its consequences, constitutions estab- 
lished by the victorious class after a successful battle, etc. — forms of 
law — ^and then even the reflexes of all these actual struggles in the 
brains of the combatants: political, legal, philosophical theories, re- 
ligious ideas and their further development into systems of dogma — 
also exercise their influence upon the course of historical struggles and 
in many cases preponderate in determining their form. There is endless 
interaction of all these elements, in which, amid all their endless host 
of accidents (i.e. of things and events whose inner connection is so 
remote or so impossible to prove that we regard it as absent and can 
neglect it) the economic movement finally asserts itself as necessary.^® 

Much controversy has arisen over whether Engels was justified in 
making the economic factor the decisive variable in culture, while not 
denying the causative role of other aspects of culture in the process of 
change. Some of this arises from a misinterpretation of the meaning 
of the word “economic.” It is clear from the context of the quoted 
letter and from other consistent formulations of Marx and Engels that 
the term is not used in the sense of economic motivations, or the 
“acquisitive instincts” of an individual, a postulated economic man. 
Their analysis is in terms of the interrelations of aspects of culture and 
only secondarily in terms of the derived forms of individual behavior. 
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The economic factor has reference to the modes of production by which 
people acquire their means of subsistence, and the contention of 
historical materialism is that other forms of social relations and 
cultural patterns are basically dependent upon such economic activities. 
This is effectively stated in a passage written by Engels in 1878 : 

The materialist conception of history starts from the principle that 
production, and with production the exchange of its products, is the 
basis of every social order ; that in every society which has appeared 
in history the distribution of its products, and with it the division of 
society into classes and estates, is determined by what is produced and 
how it is produced and bow the product is exchanged. According to 
this conception, the ultimate causes of all social changes and political 
revolutions are to be sought, not in the minds of men, in their in- 
creasing insight into eternal truths and justice, but in the changes in 
the mode of production and exchange ; they are to be sought not in the 
philosophy but in the economics of the epoch concerned.^^ 

Available evidence validates this principle for primitive societies. 
Comparative studies of culture substantiate the fact that the forms of 
social relationships, the religious and political institutions and practices, 
the arts and the techniques clearly tend to be correlated with the types 
of economic life of primitive peoples. The crucial factor found to 
determine the nature and rate of development of cultures is the pres- 
ence or absence of surpluses, and these depend upon the mode of 
production. 

The characteristics of the mode of production affect the density of 
the population, the size of the community, the social organization, the 
division of labor, the degree of specialization, and status and class re- 
lationships. The correlations shown in the accompanying table of 
changes in populations and other cultural relations with changes in the 
amount of surplus derived from food production, are too consistent 
to be accidental, and give striking proof of the validity of the Marxian 
thesis that the economic factor is the decisive variable. It will be seen 
from the table that when primitive economics are more advanced the 
population is denser, the village communities larger, the social organiza- 
tion changes its structure, specialization increases, products become 
more unequally distributed, ownership of strategic resources passes 
from the community to private hands, and inequalities in the owner- 
ship of wealth develop. 
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The principle that the mode of production is ultimately the determin- 
ing factor is substantiated by a consideration of the basic social 
conditions required for the development of arts and crafts and elabora- 
tions of social organizational forms. In simple food-gathering economies 
the activity of every member of the small community is required for 
the common task of acquiring sufficient food for survival. There is no 
opportunity for the cultivation of skills, because the energies of all are 
directed toward maintaining life. Only when food surpluses are avail- 
able can persons be released to develop the more complicated techniques 
of the arts and crafts. Similarly, social gatherings and religious 
ceremonials can flourish only with leisure ; hence, complexity of social 
organization and cultural activities is positively correlated with in- 
creases in surpluses derived from economic activities. Ritualistic 
behavior associated with the public transfer of property involving 
future obligations of the recipient — e.g., African marriages, the pot- 
latch in Northwest America and the Kula Ring of the Trobriands — 
depend upon the presence of property surpluses. 

The mode of production also determines in a large measure the type 
of discoveries and inventions made by a society. The concentration of 
attention upon a specific economic occupation leads to new achieve- 
ments in the field, although it does not determine the specific form of 
those achievements. For example, the sea-hunting Eskimo has de- 
veloped his boats and his weapons because his life has been centered 
upon procuring sea mammals for food and for heat. Similarly, cattle 
breeders and agriculturists have made their technical inventions in the 
fields upon which their energies have been focused through their 
economic activities. Man's knowledge of the habits of animals and of 
the uses of plants have been preponderantly derived from his interest 
in them as sources of food. The regular movements of the sun and 
moon have been observed and recorded and calendar systems have been 
developed because of their relevance to seasonal occupations. Measures 
of space and time become more elaborate, the more extensive is their 
use in technical occupations and in the regulation of daily occupations. 
Religious ceremonies also reflect the context of the economy in 
which they function; e.g., salmon-fishing peoples have first-salmon 
ceremonies, and agricultural peoples have fertility rites and harvest 
festivals. 

The nature of the economy further determines whether a people 
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of labor, and no other, addition to sexual divi- individuals for special- 

sion of labor. Carvers, ized work or craftsman- 

weavers, canoe makers, ship in pottery, basketry, 

Beginnings of village weaving, carving, and 

and district specializa- ceremonial interests. 
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is migratory or has a stable habitat, and this in turn has significant 
influence upon all aspects of culture. In the case of simple food- 
gathering peoples, the roving life required in order to follow the game 
or visit the favorite root-gathering spots according to season makes 
permanent dwellings impossible and precludes any but very limited 
possessions. On the other hand, the stable habitat of agricultural 
peoples provides favorable opportunity for accumulating property 
resources, and lays the basis for a less grim struggle for survival. 
While the seasonal movement of food -gathering peoples militates 
against the formation of large, well organized social units, the con- 
ditions are favorable for the development of social and political com- 
plexity in an agricultural community occupying a relatively small 
territory. The small size of the simple food-gathering communities 
limits the maturing of culture, for there are, as a result, fewer social 
contacts and thus less interstimulation of persons than in the larger 
agricultural communities. The sparsity of the technological base, and 
relatively scant margin of safety which permits few risks, the con- 
formity demanded within closely related groups, the absence of 
division of labor other than along lines of sex, which diminishes the 
possibility of experimentation and specialization, and the isolation 
which limits horizons and experiences and permits few collisions with 
novel concepts from without, all slow the rate of change in food- 
gathering as compared to the more advanced agricultural societies. 

Changes in the mode of production which lead to property surpluses 
influence the division of labor between the sexes and bring about 
marked change in the power and status relations between the sexes in 
society and in the family. In food-gathering societies, because the 
bearing and nursing of children impede the movement of women in the 
hunting of animals, they usually perform the more sedentary tasks. 
While men generally are busy with the hunting of large and swift 
animals, women gather berries and roots and other foods within reach 
of the camps. Although a roughly approximate equality between the 
sexes prevails, these societies tend to be superficially patriarchal in 
character because of the relative backwardness of women's knowledge 
and skills as compared to those of men, and hence women's lesser 
economic importance. The elaboration of the authority of the mother 
is especially characteristic of agricultural peoples, for the domestica- 
tion of plants was a product of women's work, an outgrowth of their 
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food-gathering activities. As a consequence of the development of 
agriculture by women, economic power and hence social importance 
shifted relatively in favor of women, so that many, although not all. 
agricultural peoples are matrilineal. The domestication of animals, on 
the other hand, was achieved by men as an extension of their hunting 
activities. When this was combined with agriculture through the use of 
the animal-drawn plow, and in some areas also through the specialized 
development of pastoralism, ever larger surpluses became possible. 
Women then receded in economic importance, relative to men, and 
patrilineal descent became preponderant.^® 

The findings of V. Gordon Childe on what he calls the Second or 
Urban Revolution in Europe bear out the correlations between 
economic changes and those of other aspects of culture demonstrated 
in the pages above for primitive societies. He shows that the bronze ax 
presupposes a complex economic and social structure, for “the casting 
of bronze is too difficult a process to be carried out by anyone in the 
intervals of growing or catching his food or minding her babies. “ 
Moreover, because copper and tin, the constituents of bronze, are rare 
and seldom occur together, they need to be imported; and this is 
possible only if communications and trade have been established and 
there is a surplus of some local product to barter for the metals. In 
the Near East the so-called Bronze Age is marked by populous cities 
in which a large number of specialized craftsmen, merchants, transport 
workers, and also officials, clerks, soldiers, and priests are supported 
by the surplus foodstuffs produced by cultivators, herdsmen, and 
hunters. A substantial proportion of the community is withdrawn from 
the primary task of getting food to engage in the manufacture of tools, 
in transportation, commerce, and administration. The change from self- 
sufficient food production to an economy based in addition upon 
specialized manufacture and external trade promoted a further marked 
increase in the density of the population. Social organization became 
increasingly complex, and the number of slaves was augmented. 
Sedentary life facilitated improved housing accommodations and 
paved the way for brick and stone architecture and the development 
of the arch. Artificial irrigation using canals and ditches, the sailing 
boat, wheeled vehicles, orchard husbandry, and the production and use 
of copper — ^important innovations of this period — all involved the ap- 
plication of science to production, and in turn encouraged the develop- 
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ment of the abstract sciences. With the development of writing, social 
organization became further complicated by the fact that society 
divided into a laboring and an administrative class. The practitioners 
of the arts and crafts responsible for the surplus which had made 
urban civilization possible gradually came to form the lower strata of 
society. In the class division of urban society, scribes belonged to the 
upper classes, in contrast to the working artisans and farmers. The 
scribe as the adjunct to the administrator looked with contempt upon 
manual labor ; and as the smith, the potter, and the peasant sank lower 
in the social scale, their unwritten lore was likewise despised. Only 
that which was written was esteemed, with the result that there was a 
separation of the theoretical and practical sciences that long had 
deleterious effects upon the development of the sciences and society.^® 

Sociological studies in the history of science for later periods have 
demonstrated that the development of science is controlled and directed 
by its economic milieu. A few illustrations will suffice to indicate the 
nature of these findings. Farrington has shown the relation of Greek 
philosophy to socio-economic changes: 

Milesian philosophy . . . arose in the course of a great wave of 
economic and political progress, and its essential character, as I shall 
argue, was that it applied ideas derived from the techniques of produc- 
tion to the interpretation of the phenomena of the universe. . . . If early 
Greek philosophy was interested in the process of change, it was not 
simply because nature is so changeable (that has always been true), 
but because man himself has never before been so active and inde- 
pendent an agent of change. The men who built the cities of Ionia were 
a new type of men, who had effected an outstanding enlargement of 
man’s control over nature ! 

Similarly the influential anatomical work of Vesalius was a charac- 
teristic product of an age which combined humanistic intellectual 
activity with the new naturalist Renaissance art, fostered by a 
benevolent autocracy of the merchant princes.^^ The spurt in experi- 
mental science of seventeenth century England was inspired largely 
by the new needs of commercial enterprise of the middle class for 
more adequate means of transportation and communication, especially 
in navigation. The prevailing interest in the mechanics of the pump 
for waterworks and for the drainage of mines, led Harvey to think 
of the heart as a pump, and to explain the circulation of the blood in 
terms of its functioning.^^ 
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With this underscoring of the evidence that the economic factor is 
the developmental variable in history, there is no attempt to under- 
estimate the unevenness of development in different aspects of culture, 
because of which there is no complete correspondence of political, 
religious, and other superstructural institutions at different economic 
levels. Each social institution has its own internal historical develop- 
ment which plays an important role in determining its functions. 
Patterns of behavior are tenacious, and forms of social relationships 
and ideas that grow out of the needs of one economy tend to carry over 
and persist although they may have little functional significance in the 
setting of the new economy. When economic changes occur, the re- 
adjustments of other aspects of culture are by no means automatic 
and require considerable time to be effectuated, with the result that 
there are “cultural lags,” incongruities, and contradictions. Since so- 
ciety is always in flux, real equilibrium within the social structure is 
never attained. What can be observed, however, is a tendency toward 
integration, a strain toward consistency. A culture is never a mere 
assemblage of shreds and patches nor an aggregate of culture elements 
or complexes. The psychological tendency of individuals to seek to 
integrate into a consistent whole their various attitudes, beliefs, ideas, 
and actions lays the basis for cultural integration. So too does the 
social pressure of groups to exact conformity upon their members. 
But, just as few individuals attain complete integration, and few 
groups complete conformity, cultures too are incompletely integrated 
because of the disparate origin and development of their different 
parts. It is this fact which vitiates not merely the work of the func- 
tionalists but also the recent efforts of those who discuss “national 
character.” Such discussion postulates cultural and psychological 
integration unwarranted by available evidence, and obscures in- 
congruities and variants occasioned by differential adjustments of 
other aspects of culture to socio-economic changes. 
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Y V7 / E have had two major types of interpretation of culture as 
\ V / well as of physical and biological phenomena. In one, events 
VV are explained by recourse to a mind, spirit, or idea which 
moves the things of the world of sense. In the other, it is assumed that 
the things in the world of sense experience have properties of their 
own, and that they behave in terms of these properties. The former 
view has been called spiritualistic, idealistic, or vitalistic; the latter, 
mechanistic, materialistic. 

Prior to the emergence of anthropology as a science, cultural phe- 
nomena were explained theologically in the West, as in the mythologies 
of primitive peoples: they were the work of spirits, good and bad. 
Since the rise of anthropology, idealistic, and even spiritualistic, in- 
terpretations of culture have continued in use; but the materialistic 
interpretation has been introduced and is gaining ground — not, how- 
ever, without considerable opposition. 

Christian theological conceptions permeate one of the contemporary 
schools of ethnology; namely, the so-called Kulturkreis, or Culture 
Historical School. Although founded by laymen — Graebner, Foy, 
Ankermann — it has been taken over by Roman Catholic priests, under 
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the leadership of Father Wilhelm Schmidt.^ It is not surprising, there- 
fore, to find traditional conceptions of Christian theology in the writ- 
ings of this group. Thus, Father Schmidt's American disciples Syl- 
vester A. Sieber, S.V.D., and Franz H. Mueller, M.C.S., discussing 
economics in The Social Life of Primitive Man,^ employ “original sin" 
(p. 73). The “scarcity of food," they say, “must be considered a pun- 
ishment for sin" (p. 74). A “fundamental spiritual and religious basis" 
deep in the “moral consciousness" of the Pygmies gives them “the 
stamina to maintain an ideal monogamous way of life" (p. 33). They 
admit that economic factors condition social life but insist that these 
do not dominate it : since man is “a being endowed with free will” and 
has “a spiritual soul, he does not allow material principles alone to de- 
termine his whole thought and action" (p. 120). They are opposed to 
evolutionism because it is deterministic and denies free will, and be- 
cause it has been identified with the “crass materialism of Marx” (p. 
119). Father Schmidt in his book, already cited, argues that the 
“method of the natural sciences," which he identifies with materialism, 
is a “false way" for ethnology (pp. 4—5). 

Outside the priesthood. Dr. David Bidney has recently undertaken 
to introduce God and free will into ethnological theory : “Man, under 
God, controls his own cultural destiny and is free to choose and realize 
the ends he would achieve." ^ 

We may note other expressions of the doctrine of free will in recent 
anthropological literature. John R. S wanton assures us that “all that 
is needed" to terminate warfare “is the will to do so."^ Margaret 
Mead believes that “man should democratically take control of his own 
destiny and build himself a world that is fit to live in." ® Ralph Linton 
believes that “there are none of our current problems which cannot be 
solved if people will put their minds to them and it is the educator's 
task to make them willing and able to do this ... If the educator can 
establish a particular value system in his pupils he can control the fu- 
ture of his society, not in detail but in gross." ® And the philosophy of 
free will is implicit in a resolution, formed by M. F. Ashley Montagu 
and Margaret Mead and passed by the American Anthropological As- 
sociation at its annual meeting on December 28, 1945, pledging the 
association to work on “appropriate social inventions to guard against 
the dangers" inherent in the use of atomic bombs.*^ 

We turn now to another type of non-materialist thinking which may 
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be called metaphysical in the Comtian sense. This consists in invoking 
‘‘principles'’ as causative agents in the explanation of cultural phenom- 
ena. Thus M. J. Herskovits says it was “the essential democracy of 
Plains Indian life" that “inhibited the development of economically 
privileged classes." ® R. H. Lowie, in discussing Polynesian social 
organization, observes that, “owing to the separatism of the natives, 
no large population was ever anciently brought under a common 
head." ® Franz Boas explains group solidarity by citing “the will of 
the members" as “the unifying force." He also states that “the ho- 
mology of distinguishing marks of social divisions of a tribe is a proof 
that they are due to a classificatory tendency." A. R. Radcliffe- 
Brown explains institutions such as the levirate (where a man cus- 
tomarily marries his deceased brother's widow) as the “result of the 
action of a sociological principle." 

To explain cultural phenomena in terms of “essential democracy — 
or aristocracy," “wills" as “unifying forces," the “action of princi- 
ples," “tendencies," etc. is, of course, to offer no explanation at all ; it 
is sterile metaphysics or empty verbalism or both. 

Idealist interpretations of war are not uncommon in American eth- 
nological theory. As a general principle, Franz Boas declared that “a 
more profound teaching of history" would attempt to “elucidate the 
dominant ideas that have determined the actions of states, churches 
and peoples." Ruth Benedict asserted that World War II was “a war 
between two ideologies about the way to set up human societies." 
Herskovits tells us that “anthropologists, perhaps more than those of 
any other scientific discipline, had cause to understand the nature of 
the war that was being fought [World War II] — a war of ideolo- 
gies." To B. W. Aginsky, World War II was “a war of social phi- 
losophies. It is what brought the war about." Boas, explaining war 
in general, says that “it is not any rational cause that forms opposing 
groups, but solely the emotional value of an idea." Similarly, he at- 
tributes the conflicts between racial groups to a “tendency in the 
human mind." 

The central and basic concept of cultural anthropology is, of course, 
the concept of culture. Culture is the name given to an organization 
of objects (tools, utensils, etc.), acts (patterns of behavior, customs, 
codes, institutions, etc.), ideas (belief, knowledge, lore, etc.), and senti- 
ments (attitudes such as an aversion for eating pork, “horror of in- 
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cest/* avoidance of mother-in-law, etc.) that is dependent upon the 
use of symbols.^® As such it is confined to the human species. Culture 
is a specific and concrete mechanism employed by a particular animal 
organism in adjusting to its environment. It is the mechanism that 
articulates man with the earth and cosmos. It is therefore something de- 
scribable in zoological, material, mechanical terms. Yet we have only 
to browse through the literature to discover how often it is conceived 
otherwise. 

A few decades ago, culture was very real, tangible, and observable 
to anthropologists. They went out to preliterate peoples, saw and col- 
lected tools, clothing, ceremonial paraphernalia, utensils, and orna- 
ments ; they observed people doing things — grinding seeds, practicing 
circumcision, burying prayersticks, chewing betel; they observed ex- 
pressions of conventional sentiments — ^a loathing of milk, respect for 
the mother’s brother, a fear of ghosts ; they discovered the knowledge 
and belief of the people. All of this was once as real and tangible to the 
ethnologist as to the native himself. In recent years, however, for rea- 
sons which we shall not seek here, culture has become an abstraction, 
intangible, imperceptible, and all but unreal to many anthropolo- 
gists. 

Thus the anthropologists in Kluckhohn’s and Kelly’s imaginary 
symposium continually assert that culture is an abstraction. Further- 
more, it is invisible. '‘You can see the individuals who make up a soci- 
ety,” they say, "while you never see ‘culture.’ ” Culture is an abstrac- 
tion also to Robert Redfield,^^ Radcliffe-Brown,^^ M. J. Herskovits,^^ 
and Ralph Linton.^^ Even A. L. Kroeber has recently taken this point 
of view. 

To Linton, culture ‘‘is something which lies entirely outside the 
range of physical phenomena. The form, the content and even the 
existence of cultures can only be deduced from the behavior to which 
they give rise . . . Culture itself is intangible and cannot be directly 
apprehended even by the individuals who participate in it.” Hersko- 
vits also finds that culture is intangible. Culture, according to Lin- 
ton’s conception, seems to be something in the mind that makes peoples 
behave in their respective conventional ways. Thus he speaks of cul- 
ture "patterns which control the activities of individuals” and "ideal 
patterns which direct and control social interactions.” Father 
Schmidt holds the same view. "Culture,” he says, "is something imma- 
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nent, something entirely internal and as such not directly subject to 
external observation . . . Culture from its deepest nature consists in 
the inner formation of the human mind . . “The proper and deepest 
culture is the formation of the soul itself,” which “engenders within it 
a vital force which urges on to external actualization . . “Culture 
always and everywhere, also in the so-called material culture, is nothing 
else than either a passive manifestation of the spirit ... or an active 
manifestation . . 

Thus we see, in the course of ethnological theory, that culture was 
once tangible and observable ; then it became intangible and invisible ; 
finally an abstraction. Linton has taken the last remaining step and has 
seriously questioned the reality of culture. Herskovits grants culture 
patterns “the reality of any abstraction,” but Linton questions 
whether culture actually exists.®^ What was once a distinct class of 
real, observable, tangible phenomena, the subject matter of a special 
science, has now been conjured almost out of existence ! 

We turn now to materialist interpretations of culture. One of the 
best as well as one of the earliest expositions of this point of view is 
to be found in the work of the American anthropologist, Lewis Henry 
Morgan (1818-1881), especially in his Ancient Society , Here we 
find man depicted as an animal species evolving biologically from an- 
thropoid to modern forms. Like all other species, he is engaged in a 
struggle for existence and survival. On the one hand he has his natural 
habitat to contend with, and on the other he is occupied with competi- 
tive rivalry within his own species, in warfare between tribes and na- 
tions. But the basis of his existence, both as an animal and as a human 
being, is the mode of subsistence. Life is made secure only by estab- 
lishing control over the food resources of the habitat, and culture 
advances as this control is extended. Let us quote Morgan on this 
point : 33 

“The important fact that mankind commenced at the bottom of the 
scale and worked up, is revealed in an expressive manner by their suc- 
cessive arts of subsistence. Upon their skill in this direction, the whole 
question of human supremacy on the earth depended. Mankind are the 
only beings who may be said to have gained an absolute control over 
the production of food ; which at the outset they did not possess above 
other animals. Without enlarging the basis of subsistence, mankind 
could not have propagated themselves into other areas not possessing 
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the same kinds of food, and ultimately over the whole surface of the 
earth ; and lastly, without obtaining an absolute control over both its 
variety and amount, they could not have multiplied into populous 
nations.®^ It is accordingly probable that the great epochs of human 
progress have been identified, more or less directly, with the enlarge- 
ment of the sources of subsistence.” 

Food being man's most important requirement, the tools with which 
he achieves control over subsistence acquire an importance second 
only to that of food itself. The invention of the bow and arrow, for ex- 
ample, '"must have given a powerful upward influence to ancient soci- 
ety” (p. 22 He likens the bow and arrow of savagery to the iron 
sword of barbarism and to the firearms of civilization. The domestica- 
tion of animals enabled certain peoples ‘To secure for themselves a per- 
manent supply of animal food, including milk ; the healthful and invigo- 
rating influence of which upon the race, and especially upon children, 
was undoubtedly remarkable.” Moreover, in “supplementing human 
muscle with animal power,” it “contributed a new factor of the highest 
value” (pp. 25, 26). “When the great discovery was made that the 
wild horse, cow, sheep, ass, sow and goat might be tamed and, when 
produced in flocks and herds, become a source of permanent subsist- 
ence, it must have given a powerful impulse to human progress” (p. 
534). But it was the cultivation of plants, especially the cereals, first in 
gardens, or horticulture, then in field agriculture, that gave man his 
greatest control over his food supply. The “acquisition of farinaceous 
food by cultivation,” said Morgan, “must be regarded as one of the 
greatest events in human experience” (p. 42). 

Man's control over nature is effected by technological means. Society 
advances as this control is increased. Social evolution is therefore a 
function of technological evolution. The domestication of animals “in- 
troduced a new mode of life, the pastoral” (p. 25). Horticulture “led 
to localization and to village life” (p. 24). “From the increased abun- 
dance of subsistence through field agriculture, nations began to de- 
velop, numbering many thousands under one government, where be- 
fore they would be reckoned by a few thousands” (p. 540). 

Morgan (p. 43) regarded the production of iron as “the event of 
events in human experience, without a parallel, and without an equal, 
beside which all other inventions and discoveries were inconsiderable, 
or at least subordinate . . . The want of iron tools arrested the prog- 



ETHNOLOGICAL THEORY 


363 


ress of mankind in barbarism. There they would have remained to the 
present hour, had they failed to bridge the chasm." 

There is a close connection between technology, property, and social 
organization. “The systematical cultivation of the earth . . . tended to 
identify the family with the soil and render it a property-making or- 
ganization" (p. 543). The institution of slavery originated as a means 
of accelerating the production of wealth; it became obsolete when a 
common freeman became “a better property-making machine" than a 
man in bondage (p. 505). Customs of tenure and inheritance of prop- 
erty have profoundly influenced the structure of society at numerous 
points : “property became sufficiently powerful in its influence to touch 
the organic structure of society" (p. 389). Morgan believed that the 
growing influence of property was the chief cause of the change of 
descent from matrilineal to patrilineal, and of the emergence of monoga- 
mous marriage from earlier forms. His conclusions on these two 
points have been shown to be unwarranted ; we merely cite them as ex- 
amples of reasoning from materialist premises. “Governments, institu- 
tions and laws," he wrote, “are simply contrivances for the creation 
and protection of property." Business, he remarked in a passage upon 
the spirit animating — and dominating — London, “is the chief concern 
of mankind as civilization now goes . . . the Age of Commerce has 
now been reached through the previous ages of Stone, of Bronze, of 
Iron, of Agriculture, and of the Mechanic Arts." The trend of social 
evolution toward larger political units is motivated by commercial con- 
siderations: “It is so plainly in the interests of agriculture, manufac- 
tures and commerce to form great nations that the inevitable tendency 
must be in that direction." It “is impossible to overestimate the influ- 
ence of property in the civilization of mankind" (p. 505 — see also 
p. 552). 

The production and accumulation of wealth through increased tech- 
nological control over nature tends to provoke international conflicts 
as well as peaceful commercial relations. “The localization of tribes in 
fixed areas and in fortified cities, with the increase of the numbers of 
the people, intensified the struggle for the possession of the most desir- 
able territories" and “tended to advance the art of war" (p. 540).®'^ 

As we have already indicated, Morgan had an idealist interpretation 
of cultural evolution as well as a materialist one. Institutions are ex- 
pressions of ideas, of germs of thought implanted in the human mind. 
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But it is interesting to note that the operation of this principle, the 
growth of these ideas, is dependent upon material conditions, specifi- 
cally upon technological advance. The various forms of the family 
could not incubate and come forth of themselves. They could appear 
only at the proper “ethnic stages,*’ and these were determined by the 
technological control over subsistence. Property is influential in affect- 
ting social organization at many points, in relation to government and 
laws as well as customs of inheritance. But here again the production 
and accumulation of wealth is technologically determined. Thus, al- 
though Morgan may give the impression in some passages that institu- 
tions are but the expression of certain germs of thought, unfolding 
logically in the human mind, he makes it clear elsewhere that the 
growth of these ideas is dependent upon the underlying conditions of 
subsistence and technology. He makes it plain also that progress is not 
inevitable either in the social sphere or in the realm of technology. As 
we have already noted, Morgan argued that civilization could not have 
been achieved without the use of iron. “The most advanced portion 
of the human race were halted, so to express it, at certain stages of 
progress, until some great invention or discovery, such as the domesti- 
cation of animals, or the smelting of iron ore, gave a new and powerful 
impulse forward” (pp. 39-40). 

The materialist interpretation of culture receives ample expression 
also in the writings of the eminent English anthropologist Edward 
Burnett Tylor (1832-1917). Man’s first need, according to Tylor, is 
to get his daily food.®® He distinguished stages in the development of 
culture in terms of control over food supply. Like Morgan, he termed 
the lowest stage, in which man subsisted wholly upon wild foods, “sav- 
agery” ; and the stage in which animals were domesticated, or plants 
cultivated, “barbarism.” A pastoral economy, he wrote, is more ad- 
vanced than one based upon hunting and gathering, but is less ad- 
vanced than an agricultural system. A combination of animal hus- 
bandry and agriculture is superior to either by itself (pp. 24, 220). 
Again like Morgan, Tylor regarded the cultivation of cereals as of 
fundamental importance in the development of culture. “Those edible 
grasses,” he writes, “which have been raised by cultivation into the 
cereals, such as wheat, barley, rye, and by their regular and plentiful 
supply have become the mainstay of human life and the great moving 
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power of civilisation'" (p. 215 — emphasis ours). Thus man makes his 
life secure by technological control over the plants and animals of na- 
ture and by defending himself from his enemies with weapons. 

Social evolution progresses as the means of technological control are 
improved and multiplied. “With the certain supply of food” from agri- 
culture “which can be stored till next harvest, settled village and town 
life is established, with immense results in the improvement of arts, 
knowledge, manners, and government” (p. 24). To this “change of 
habit” from a wild food economy to agriculture “may be plainly in 
great part traced the expansion of industrial arts and the creation of 
higher social and political institutions.” 

The development of agriculture had great consequences for culture 
at many points. With the accumulation of wealth, warfare came to be 
practiced for gain rather than “for quarrel or vengeance. ... As 
property increases, there appears with it warfare carried on as a busi- 
ness” (p. 225). The institution of slavery came into being as a conse- 
quence of this new type of warfare. Instead of killing captives, as in 
earlier eras and on lower cultural levels, the victors now brought them 
back as slaves and set them “to till the ground.” Slavery in turn re- 
acted upon numerous aspects of culture. “It was through slave labor 
that agriculture and industry increased, that wealth accumulated, and 
leisure was given to priests, scribes, poets, philosophers, to raise the 
level of men’s minds” (p. 435). Through warfare and slavery “a new 
division of society takes place . . , Thus we see how in old times the 
original equality of men broke up, a nation dividing into an aristocracy 
of warlike freemen, and an inferior laboring caste” (p. 225). Warfare 
has still further social consequences, according to Tylor. As a matter 
of fact, he laid “two of the greatest facts in history” at its door; 
namely, “the organized army . . . and the confederation of tribes” 
(pp. 432-433). He traced this trend toward larger political units to 
his own day, and we can witness it in ours, advancing with accelerated 
speed and greater force. Thus, social and political evolution is directly 
articulated with the advance in technological control over nature, 
specifically in agriculture. 

Turning to more advanced cultures, Tylor continued his interest in 
technology and its significance for society. “It was a great movement 
in civilization for the water-mill and its companion contrivance the 
wind-mill to come into use as force-providers, doing all sorts of labor” 
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(p. 204). He also discussed the harnessing of natural forces in the 
form of coal, and wondered what man would turn to when this source 
of energy was exhausted. The use of coal was seen to constitute an 
advance in cultural development because it increased man’s control 
over nature, his energy resources. ‘‘Thus the yearly output of millions 
of tons of steam-coal in Great Britain alone, furnishes a supply of force 
in comparison with which what was formerly available from wind- 
mills and water-mills and the labor of men and beasts was quite small” 
(p. 272) . He compared the England of his day with the earlier agri- 
cultural and pastoral periods thus (p. 272) : 

“It is an interesting problem in political economy to reckon the 
means of subsistence in our country during the agricultural and pas- 
toral period, and to compare them with the resources we now gain from 
coal, in doing home-work and manufacturing goods to exchange for 
foreign produce. Perhaps the best means of realizing what coal is to 
us, will be to consider, that of three Englishmen now, one at least may 
be reckoned to live by coal, inasmuch as without it the population 
would have been so much less.” 

Tylor took a materialist point of view in his interpretation of certain 
intellectual aspects of culture, too. Many mathematical concepts have 
their beginning in sensory experience of the external world. Primitive 
man (p. 309) “knows much of the properties of matter, how fire bums 
and water soaks, the heavy sinks and the light floats, what stone will 
serve for the hatchet and what wood for its handle, which plants are 
food and which are poison, what are the habits of the animals that he 
hunts or that may fall upon him. He has notions how to cure, and 
much better notions how to kill. In a rude way he is a physicist in mak- 
ing fire, a chemist in cooking, a surgeon in binding up wounds, a geog- 
rapher in knowing his rivers and mountains, a mathematician in 
counting on his fingers. All this is knowledge, and it was on these foun- 
dations that science proper began to be built up.” 

Counting and measuring, the means through which “scientific meth- 
ods have come into use,” were based upon experience of the senses. 
The savage counted on the fingers of his hands and the toes of his 
feet, reckoning, as a consequence, by fives, tens, and twenties. Calculat- 
ing began as the manipulation of pebbles (calculi). Measurements 
likewise were based upon bodily dimensions: the cubit, hand, foot, 
pace, ell (el-bow), etc. The origin of the concept of the straight line 
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was discovered in its et 3 anology: stretched linen (string). Geometry 
began as a practical art of measuring land (pp. 310-319) . 

Thus we see that in the anthropology of the latter part of the nine- 
teenth century the materialist point of view was very much to the 
fore. 

Cultural anthropology in the United States since the 1890*s is not 
easy to characterize. A great deal of the field work has been conceived 
and carried out in terms of premises close to the materialist point of 
view, though they are seldom made explicit. Clark Wissler probably 
comes closer to a materialist interpretation of culture than most an- 
thropologists of this period. In The American Indian and other 
works, he has correlated types of culture with regional types of habitat 
and emphasizes the influence of natural resources and the means of 
exploiting them upon the social, ceremonial, and intellectual aspects 
of culture. A. L. Kroeber, too, has examined the relationship between 
the natural, environmental areas and the cultural types of aboriginal 
North America.^^ And more recently Ralph Linton has advanced 
the following thesis in his discussion of the culture of a Madagascar 
tribe : 

“The securing of food, shelter, and survival to a society’s members 
is the most basic function of any culture, since without these no society 
can survive. It is here that culture is in most intimate contact with the 
hard facts of the material world, facts which cannot be changed, still 
less ignored. The techniques connected with the satisfaction of these 
basic biological needs thus become the foundation upon which the 
whole elaborate superstructure of the culture is reared.” 

Julian Steward employs the materialist interpretation of culture 
with good effect in two significant papers, “The Economic and Social 
Basis of Primitive Bands,” and “Ecological Aspects of Southwest- 
ern Society.”^^ 

The so-called Functionalist school has, it seems to me, made little 
contribution to materialism in cultural anthropology. A. R. Radcliffe- 
Brown’s contribution has, I think, been negligible, and this would 
apply to most of his disciples if not all.^® In philosophy I believe he 
might be characterized as an old-fashioned metaphysician: we have 
already seen that he explains phenomena in terms of “principles” as 
causative agents. Some fine expressions of the materialist point of 
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view are found in the writings of Bronislaw Malinowski, but also non- 
and even anti-materialist views. The whole tribal life of the Trobriand 
Islanders, he said, ‘‘is dominated by agriculture.'' But he could also 
assert, “Religion and to a lesser extent magic thus become the very 
foundations of culture." After all, the Functionalists were primarily 
concerned with the interrelationship of cultural elements, not with the 
relation between culture and nature. 

In cultural anthropology in America since the 1890's the dominant 
point of view, if such it can be called, has been that of the school of 
Franz Boas (1858-1942). It is not easy to characterize the philosophy 
of this group.'*'^ Materialism has been implicit in part of its field work, 
and in the interpretations of Kroeber and Steward and some other 
members, as we have already seen ; but the dominant and explicit notes 
in the Boasian philosophy are anything but materialist. As a matter of 
fact, materialism is vigorously opposed at many points. 

In addition to being antimaterialist, they are anti-intellectualistic or 
antiphilosophic — regarding theorizing with contempt — and antievo- 
lutionist. In fact, they are opposed to so many things that someone 
has characterized their philosophy as “eclectic negativism." It has been 
their mission to demonstrate that there are no laws of significance in 
ethnology, that there is no rhyme or reason in cultural phenomena, that 
civilization is — in the words of R. H. Lowie, the foremost exponent of 
this philosophy — merely a “planless hodge-podge," a “chaotic 
jumble." 

Boas and a number of his disciples have opposed the materialist con- 
ception of history.®^ The usual procedure is to identify it with eco- 
nomic determinism and then to refute the latter. By “economic deter- 
minism" they mean that all aspects of human behavior, all phases of 
culture, are dominated by a desire for economic gain, for utilitarian 
advantage. They refute this proposition with little difficulty, and in this 
way win an easy, though false, victory over materialism. 

“Of the great intellectual events of Boas' lifetime," writes Paul 
Radin, “assuredly the two most significant were the theory of evolu- 
tion and the economic interpretation of history. To the first Boas al- 
ways took a prevailingly antagonistic position. The second he never so 
much as mentioned until the 1938 edition of The Mind of Primitive 
Man, There he dismisses it in a paragraph as of only secondary im- 
portance. He so completely misunderstands it as to say that ‘cultural 
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life is always economically conditioned and economics are always cul- 
turally conditioned.* Marx and Engels are never referred to.’* 

Alexander Goldenweiser equates the materialist conception of his- 
tory with economic determinism, which he thereupon rejects: 'Tar 
from constituting a law of history, economic determination will some 
day appear as a disease of a particular epoch, during which man tem- 
porarily fell under the spell of a tool . . . invented by himself.”®^ 
Lowie goes to some pains, in Primitive Society (pp. 356-357), to re- 
fute the theory of economic determinism. He cites the case of a Kwaki- 
utl Indian who "in a paroxysm of vainglory confounds a social rival 
by destroying a canoe and breaking a copper plate valued at a thousand 
blankets.” The Indian’s motive, he says, “is manifestly as far removed 
from the economic as it can well be.” He also claims that the exten- 
sive warfare of the Plains tribes was not economically motivated ; they 
fought because it was a “worth-while game.” Thus, he concludes, “the 
utilitarian doctrine completely breaks down.” 

Herskovits, almost alone among anthropologists, distinguishes be- 
tween “historical materialism” and “economic determinism.” He 
finds both theses expressed, however, in Marx’s classic statement of 
the materialist conception of history in the preface to Critique of Politi- 
cal Economy, and — again unlike most anthropologists — quotes it. 
Then, for reasons which are far from clear, he accepts “historical ma- 
terialism” with enthusiasm: it is “the expression of those methodo- 
logical aspirations toward the realization of which all effort” of the 
social scientist “is being continuously directed.” But “economic deter- 
minism, on the other hand, must be rejected as must any other sim- 
plistic explanation of culture.” Like Goldenweiser, he explains “the 
genesis of this theory” as “the reactions to a culture, our own, wherein 
the economic factors are actually of primary importance,” implying 
that in other cultures they are not of primary importance. 

In view of the Boasian opposition to “economic determinism,” it is 
significant to note that Freud, who in popular conception “attributes 
everything to sex,” declares that “the motivating force of human soci- 
ety is fundamentally economic.” ®® 

At another important theoretical point — namely, the relationship 
between social structure and technology — ^the Boas group has taken 
an antimaterialist point of view. Boas opposed the view that there is 
a “correlation between industrial development and social develop- 
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ment.” Sometimes we find simple, sometimes complex, social organi- 
zations associated with crude inventions.®'^ This view is not only anti- 
materialist ; it makes any rational interpretation ®® of culture impos- 
sible. In the first place, it denies the integration of culture — that one 
part is related to another. It conceals the functions of social systems — 
or denies that they have any that refer to anything outside themselves. 
And, finally, it asserts that social systems are independent of the tech- 
nological means with which its human components are articulated with 
their natural habitat. 

Social organization is exactly what the term implies, the social or- 
ganization of human endeavor in the business of living. Since subsist- 
ence, defense against enemies, and protection from the elements are 
the basic activities of any species, the organization of society is pri- 
marily concerned with them. And, since subsistence and defense- 
offense are expressed through tools and weapons, the form and content 
of the correlated social system are determined by the technology em- 
ployed. Those aspects of culture which are not directly and immediately 
concerned with the manipulation of technological instruments, such as 
marriage unions, social clubs, and clans, are indirectly related: they 
are means of perpetuating the group biologically, of promoting social 
solidarity, fostering morale, etc., to the end that life may be made 
secure and continuous. 

Members of the Boas group do not take this view of social organiza- 
tion, however. They contend that the significance of social institutions 
is often obscure, unknown, or even unknowable, and that, therefore, 
there is no necessary correlation between social systems and their asso- 
ciated technologies; the association is merely fortuitous, or at least 
without rational basis. Thus, in line with Boas’s view that there is no 
“correlation between industrial development and social development,” 
Lowie argues that “the appraisal of sociological features is wholly dif- 
ferent from that of technological features of culture. The latter may be 
rated according to the closeness with which they accomplish known 
ends ; the former have unknown ends or ends whose value is a matter 
of philosophic doubt, hence they can be graded only on subjective 
grounds and must scientifically be treated as incommensurable.” In 
another place,®® he observes that “the purpose of an axe is to fell trees, 
but what is the purpose of art, communal life, belief, marriage ?” Ruth 
Benedict takes the same view of social and ceremonial organization in 
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her Patterns of Culture; one gets the impression here that a people 
chooses, apparently of its own free will,®^ whatever type of social or- 
ganization it wishes to have. 

As a particular example of the lack of “correlation between indus- 
trial development and social development,” the Boas group cite the 
cultures of aboriginal Australia. Here, they contend, one finds great 
complexity of social organization coupled with a simple and meager 
material culture. 

Thus Boas asserts, “There are people, like the Australians, whose 
material culture is quite poor, but who have a highly complex social 
organization.” ^ Lowie, Goldenweiser, Herskovits, Radin, and Reich- 
ard, alt students of Boas, express the same view.®* Their reason for 
emphasizing the point may not be at once apparent. Their primary pur- 
pose was to refute the theory of cultural evolution which postulated a 
close correlation between social and technological systems. If it could 
be shown that the tribes of Australia had highly evolved and complex so- 
cial systems, together with the crudest of technologies, then evolution- 
ist theory would have been dealt a severe blow, to say the least. Fur- 
thermore, this argument furthered the Boas-Lowie thesis that culture 
is but a “chaotic jumble,” without rhyme or reason. 

But the social organization of Australian tribes is not complex at all 
in the sense of being advanced or highly evolved. On the contrary, it 
is as simple as their technology. “The basic elements of social structure 
in Australia,” says Radcliffe-Brown, perhaps the foremost authority 
on its cultures, “are (1) the family . . . and (2) the horde, a small 
group owning and occupying a definite territory.” The hordes are in- 
dependent and autonomous. The tribe is simply an aggregation of local 
groups, or hordes ; it is such a loose and indefinite group that “it is 
often difficult ... to say whether a particular recognized local group 
is a tribe, or a subdivision of a tribe, or whether another group is a 
tribe or a larger unit consisting of a number of related tribes.” The 
tribe “has usually, if not always, no political unity.” The Boasians 
have confused a certain intricacy of kinship system, manifested by 
some tribes, with a complex, or highly developed, social organization. 
But even the kinship system of the Aranda, perhaps the most intricate 
of all tribes, “is not very complicated,” according to Radcliffe-Brown, 
“when we follow it out in terms of individual relationships ... the 
whole kinship system is based on the family.** ^ The family, inciden- 
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tally, is a social grouping so primitive that man shares it with the 
anthropoids. It might be noted here that Morgan placed the Austral- 
ians on a very low level of cultural development both sociologically 
and technologically, as did Emile Durkheim.^® 

Thus, by their interpretation of Australian culture the Boas group 
struck at the theory of cultural evolution and at the same time sup- 
ported their philosophy of culture as a planless hodge-podge, a chaotic 
jumble of culture where social systems exist and function quite inde- 
pendently of the technological means with which the group articulates 
itself with its habitat. 

The influence of Franz Boas upon ethnological theory is fortunately 
now on the wane, although the recent fashion of interpreting culture 
in terms of the individual personality, especially as it is shaped during 
the weaning and toilet training period, can be laid at his door to a cer- 
tain extent. Boas maintained that 'The causal conditions of cultural 
happenings lie always in the interaction between individual and so- 
ciety.*' E, Sapir, Ruth Benedict, Margaret Mead, and other students 
of Boas have developed a psychologic, psychiatric interpretation of 
culture, which is much like the old idealism in new terminologic garb.®*^ 
It certainly is not a materialist, culturological approach. 

In recent years the British anthropologist V, Gordon Childe has 
been conspicuous for his exposition of historical materialism. This 
philosophy permeates many of his writings but receives perhaps its 
most explicit expression in Man Makes Himself and in his Huxley 
Memorial Lecture for 1944, “Archaeological Ages as Technologic 
Stages.** Childe shows how the sociologic and philosophic elements 
of culture are integrated with, and to a great extent dependent upon, 
the technologic base. And he has shown in a very vivid manner how 
the growth of culture as a whole has been due, at bottom, to technologic 
advance. 

Regarding the first point, Childe writes : 

“The ship and the tools employed in its production symbolize a 
whole economic and social system. The canoe . . . also implies an 
economy, a social organization . . . The bronze axe which replaces 
[the stone axe] is not only a superior implement, it also presupposes 
a more complex economic and social structure.** 

The significance of animal husbandry and agriculture in transform- 
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ing primitive tribal cultures into great nations is fully appreciated and 
elucidated by Childe, and he indicates in the following passage the 
importance for the evolution of culture of harnessing energy in non- 
human forms : 

“But the most decisive innovation was that by harnessing the ox 
man began to control and use a motive power other than that furnished 
by his own muscular energy. The ox was the first step to the steam 
engine and gasoline motor.” 

Professor Childe does not hold consistently to his materialist point 
of view, however. He says, for example, in Man Makes Himself 
“Changes in culture and tradition can be initiated, controlled, or de- 
layed by the conscious and deliberate choice of their human authors 
and executors.” The title, striking the note upon which this work ends, 
likewise connotes at least a nonmaterialist view. On Australian culture, 
he admits a considerable degree of independence in the technologic 
base from the social, ceremonial, and philosophic sectors of culture. 
This view, quite at variance with his general position, may be merely a 
concession to the forceful argument of the Boas school on the point. 
On the whole, however, Childe's writings offer perhaps the best ex- 
ample of a materialist interpretation of culture history in anthropologi- 
cal literature. 

The present writer also has endeavored to develop the materialist 
philosophy introduced into ethnology by Morgan, and at the same 
time to rehabilitate the theory of cultural evolution."^^ The gist of his 
thesis may be presented as follows : 

Man is an animal species and, like all other species, exerts himself 
to perpetuate his kind, to make his life secure and enduring. Man’s 
primary and fundamental need is for food, for without this there is 
no life. His second need is for protection from his enemies, both human 
and nonhuman. In order to live man, like all other species, must come 
to terms with the external world, for this is at once the source of his 
food and tools, his enemies, and his weapons and armor. Man employs 
his sense organs, nerves, glands, and muscles in adjusting himself to 
the external world. But in addition to this he has another means of ad- 
justment and control, one possessed by man alone. This mechanism is 
culture. Culture, as we have already seen, is an organization of objects 
(tools, utensils, ritualistic paraphernalia, materials of art, etc.), acts 
(patterns of behavior, customs, rituals, institutions), ideas (belief, 
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knowledge, lore), and sentiments (feelings, attitudes) that is depend- 
ent upon the use of symbols. A symbol is a thing — object, act, color, 
etc. — whose meaning is determined by those who use it; articulate 
speech is the most important and characteristic form of symbolic be- 
havior. Man alone is capable of symbolic behavior by virtue of unique 
properties of his nervous system, which, however, cannot yet be de- 
scribed except in terms of gross anatomy — exceptionally large fore- 
brain, both relatively and absolutely ; an increase in quantity of brain 
has eventuated in a qualitatively new kind of behavior. 

Tradition — ^the nonbiological transmission of behavior patterns 
from one generation to the next — is found to a limited extent in some 
of the lower animal species. But in man, thanks particularly to articulate 
speech, the transmission of experience in the form of material objects, 
patterns of behavior, ideas, and sentiments or attitudes becomes easy, 
varied, and extensive ; in short, the culture of one generation and age 
is passed on to the next. And, in addition to this lineal transmission of 
culture, it is transmitted laterally, by diffusion, to contemporary 
neighboring groups. Culture is cumulative as well as continuous ; new 
elements are added through invention and discovery. It is also progres- 
sive in that more effective means of adjustment with and control over 
environment are achieved from time to time. 

Culture thus becomes a continuum of extrasomatic elements. It 
moves in accordance with its own principles, its own laws ; it is a thing 
sui generis. Its elements interact with one another, forming new com- 
binations and syntheses.'^^ New elements are introduced into the stream 
from time to time, and old elements drop out. 

The course of culture parallels that of man, its carrier and sub- 
stratum. The behavior of man, distinguished as a human being from 
a non-symbol-using animal, is determined by his culture. Human be- 
havior is merely the response of the articulate primate organism to 
cultural stimuli. Human behavior is determined, therefore, by culture. 
But culture is not determined by man, by his wishes, will, hopes, fears, 
etc. Man is of course prerequisite to culture; he is, so to speak, the 
catalyst that makes the interactive culture process possible. But the 
culture process is culturally determined, not biologically or psychologi- 
cally.'’^^ The best example of this may perhaps be found in language.. 
Philology is concerned with linguistic elements interacting in a lin- 
guistic progress which is studied without reference to bones, nerves, 
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glands, sense organs ; in short, without reference to the animal man at 
all. This being the case, a science of culture is required in addition to 
the science of the behavior of man, individually and collectively ; cul- 
turology, as well as psychology and sociology. This science has been 
cultivated to a considerable extent in anthropology.'^® So much for the 
origin, structure, and function of culture. Let us now turn to its motive 
power. 

Everything in the cosmos can be interpreted in terms of matter and 
energy,"^® whether it be a star, atom, cell, or man. All life is, of course, 
an organization of matter-and-energy. Mind, too, is but a form of mo- 
tion of matter cellularly organized. Culture is merely the name we give 
to matter-and-energy in symbolic form. Chopping wood, singing a 
song, breathing a prayer, loathing snakes, hungering after righteous- 
ness, all are examples of matter in motion. We may thus distinguish 
various forms and, in a sense, strata of forms, of energy: cosmic, 
galactic, organismic, physiological (intraorganismal), psychological 
(extraorganismal),'^'^ and cultural (suprasomatic). 

According to the Second Law of Thermodynamics, the cosmos as a 
whole is becoming more and more disorganized and chaotic ; energy is 
becoming more equally distributed. In short, the cosmos is breaking 
down structurally and running down dynamically. But, although the 
cosmos as a whole is moving in this direction, a tiny sector within it is 
moving in the opposite direction. This sector is called ‘^life.'' In living 
material systems the movement is toward higher levels of organization 
and higher concentrations of energy. This does not mean that the Law 
of Entropy is negated at this point or that it does not apply to living 
organisms. It means that living material systems are able to sustain 
themselves only by appropriating free energy from non-living systems. 
All life is a struggle for free energy. Biological evolution has been, to 
a great extent, the process in which higher forms of organization and 
higher concentrations of energy have been achieved in living material 
systems. This is what “higher forms of life’’ means.*^® 

Culture is merely a special form assumed by this life process. It is 
a special kind of mechanism employed by a particular animal species to 
capture and utilize energy to the end that its life be made secure and 
perpetual. Considering culture as a self-contained system, we may 
study it as a mechanism for harnessing energy and putting it to work, 
and observe the changes that take place within culture as the amount 
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of energy harnessed per capita per year varies, and as the ways of ex- 
pending the energy harnessed vary. First, however, let us observe 
culture as an energy-harnessing and energy-utilizing machine. 

As we have just seen, culture must find energy outside its own sys- 
tem and incorporate it within itself, there to use it in the service of 
man, or rather, groups of human beings ; for culture’s relation to man 
in reality is always particular rather than universal. The first source 
of energy drawn upon by the system that is culture was the human 
organism itself. The amount obtainable from this source was quite 
small, approximately one-twentieth of one horsepower per capita. The 
culture of a people whose only source of energy for culture-building 
is the human organism will be crude and meager, intellectually, so- 
cially, and technologically. We know cultures of this sort directly from 
our acquaintance with contemporary savages — the aborigines of Aus- 
tralia, for example — and we must infer that all cultures were of this 
character in the earliest stage of development. We must assume, also, 
that the cultures of mankind would never have risen above the savage 
level unless some way had been found to augment the amount of en- 
ergy harnessed by tapping some new source. Culture develops as the 
amount of energy harnessed per capita per year increases. 

The first significant advance in culture was achieved when animals 
were brought under domestication, or plants under cultivation, or both. 
Plants and animals are of course forms and magnitudes of energy ; and 
the arts of agriculture and animal husbandry are means of laying hold 
of this energy and of putting it to man’s use, just as hydroelectric 
plants are means of harnessing the energy of rivers. Incidentally, man 
made very little use of running water and wind as sources of energy 
until agriculture was well developed. And fire did not become an im- 
portant source of energy until the invention of the steam engine, al- 
though primitive peoples made minor uses of it. It might be noted too 
at this point that agriculture is a more important way of harnessing 
energy than animal husbandry. A pastoral culture is always limited by 
the herd’s or flock’s dependence upon wild plant food ; but the extent 
to which energy may be harnessed through agriculture is almost un- 
limited. The great civilizations of antiquity — of India, China, Meso- 
potamia, Egypt, and, in the New World, Mexico, Middle America, 
and Peru — came into being quickly with the maturation of the agricul- 
tural arts, after long periods of slow growth during the Stone Ages. 
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With the harnessing of fuels, especially coal and oil, in steam and 
internal combustion engines, civilization took the next great step for- 
ward. 

And now a new source of energy has been tapped : the nucleus of 
the atom."^® 

Culture has grown as the amount of energy harnessed per capita per 
year has been increased. But amount of energy is not the only signifi- 
cant factor in cultural development, although it is the most im- 
portant and fundamental one. The means by which the energy is 
harnessed is also significant. This factor is expressed in the efficiency 
of tools and machines, and in the social organization of their use. With 
the amount of energy remaining constant, the amount of need-serving 
goods and services produced will vary with the efficiency of expendi- 
ture of the energy. Improvements in tools and machines resulting from 
the use of new materials or from changes in design, and improved ways 
of using the tools, whether through individual skills or through social 
organization, will therefore tend to increase output of goods and 
services and consequently to advance the culture. The efficiency of a 
tool cannot be increased indefinitely, however ; each has a point beyond 
which it cannot go. Therefore, cultural advance through improvement 
of the means of the expenditure of energy alone must always be limited. 
When the limit is reached, only additional energy will move civilization 
forward again. 

Degree of cultural development is to be measured in terms of human 
need-serving goods and services produced per unit of human labor: 
amount of food, shelter, transportation, communication, defense, and 
control over disease. Cultures can be measured and evaluated therefore 
in objective terms : amount of wheat or coal produced, goods trans- 
ported, messages communicated, etc., per unit of human labor ; death 
rates and life expectancies. These concepts provide us also with an 
objective definition of ‘'progress'' as it applies to culture: culture pro- 
gresses when it increases the amount of human need-serving goods and 
services produced per unit of human labor. This increase is made pos- 
sible by ( 1 ) increasing the amount of energy harnessed per capita per 
year, and (2) improving the efficiency of the means through which this 
energy is put to work. 

As development of culture in general is dependent upon progress 
in the technological sector, so are the non-technological segments of 
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culture dependent upon the technological segment. This is to say that 
the type of social organization, art, and philosophy of a given cultural 
system will be determined in form and in content by the underlying 
technology — s. proposition directly opposed to the views of the Boas 
group as we have already seen. 

The social system of a people is, almost entirely, the way in which 
it organizes and exerts itself in two basic activities : ( 1 ) subsistence, 
which involves production, distribution, and consumption; and (2) 
defense-and-offense with reference to enemies who threaten the in- 
tegrity of the society from without or within. These activities are car- 
ried on by means of tools, weapons, and machines, which determine 
their form and content. Thus a technology characterized by a throwing 
club for game and a digging stick for plant food will have one type of 
social system; hoe and garden culture, herds of domestic cattle, ox- 
drawn plow and mailed and mounted knights, hydroelectric plants and 
bombing planes each indicate a technology that will have its own type 
of social system. 

In the field of art the relationship to technology is the same ; the gen- 
eral form and content of art is a function of the subsistence and mili- 
tary technology. A coup de poing technology will have one type of art. 
Or, more accurately, the art correlated with coup de poing technologies 
will vary within limits set by the technology of which the coup de 
poing is the index. Horticultural, agricultural, pastoral, and industrial 
technologies will find their respective reflections in corresponding 
types of art. There is nothing farfetched about this thesis. Art, like 
technology, is a means of relating man to the cosmos, of organizing his 
behavior toward it. But since man’s relationship is actually determined 
by the material, mechanical means of his subsistence and military oper- 
ations, his art has to adapt itself accordingly. 

What is true of art is true also of philosophy, the sum total of man’s 
knowledge and belief concerning the world he lives in. Here again we 
shall find one type of philosophy reflected by a hunting technology, 
another by a horticultural, pastoral, or industrial technology. To take 
an extreme example, the philosophy of a coup de poing culture cannot 
be of the same type as that of an ox-drawn plow, or photoelectric cell, 
culture. Here, as in the case of art, philosophy is a means of relating 
man to his earth and his cosmos and organizing and directing his be- 
havior toward them. But his immediate world is shaped by his tech- 
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nology as the remote is experienced through it, or the lack of it 
Philosophy, therefore, must adapt itself to the world as it finds 
it. 

It should not be necessary to say that this thesis does not give us 
mastery over details and the particular. To point out that of two bow- 
and-arrow hunting cultures one holds a belief in two souls per person 
while the other believes in one, or that one has patrilineal descent while 
the other reckons descent in both male and female lines, is to miss the 
whole point of this argument. To argue that two-legged, warm- 
blooded, feathered animals are birds is not to specify which are web- 
footed or which have yellow tails. We are dealing here with general 
types, and we are claiming only (1) that cultures are systems, i.e., 
made up of correlated and integrated parts, and therefore the techno- 
logical, social, artistic, and philosophic segments of culture will be 
fitted to one another, and (2) that each system as a whole rests upon 
and is determined by its technology because this is the basic and funda- 
mental means with which human organisms are articulated with the 
surface of the earth, the means of subsistence and defense, in short, 
the means of life. 

Thus, the conception of man and culture that has been developing 
in anthropology since Morgan's day is a simple one. It pictures man 
as an animal species, inhabiting a tiny planet in a vast expanse of cos- 
mos. As an organism, his existence is conditioned by such factors as 
temperature, pressure, humidity, and velocity. He adjusts himself to 
his setting with the organic means at his disposal, means developed in 
the biochemical process called evolution. Being possessed of a faculty 
unique among animals, the ability to symbol, man has a means of ad- 
justment and control shared by no other species: culture. With the 
birth of culture a new order of events was introduced, a suprasomatic 
order. Culture has a life of its own, governed by its own principles 
and its own laws. Flowing down the ages, it embraces the members of 
each generation at birth and molds them into human beings, equipping 
them with their beliefs, patterns of behavior, sentiments, and attitudes. 
Human behavior is but the response of a primate who can symbol to 
this extrasomatic continuum called culture. Culture is a system that 
grows by increasing its control over the forces of nature. Social sys- 
tems, philosophies, and art are functions of an evolving technology. 
Progress in cultural development is an objective concept; progress 
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can be measured and the measurements can be expressed in mathe- 
matical terms. 

Progress in culture has now attained a degree of technological con- 
trol over nature that could provide mankind with an abundance of the 
necessities and comforts of life. Intellectually, culture is beginning to 
outgrow spirits, demons, and free will, and to learn something about 
the nature of the real world. Socially, tribes and clans were outgrown 
long ago and independent sovereign nations are virtually obsolete to- 
day, thanks to the advanced technologies of production, commerce, 
and war. Social evolution has been moving toward larger political 
units ever since the first human grouping was established, and the 
goal of a single world organization embracing the whole planet and 
the entire human race is now almost in sight. But if it is reached it will 
not be the work of frock-coated diplomats in a United Nations opera 
bouffe, or the realization of the mission of a terrestrialized deity in 
Aramaic — or Anglicized — form. It will be the political culmination of 
an age-old process of technological evolution. But technology is de- 
structive as well as creative, and at the present moment we are faced 
with the threat of the destruction or crippling of Western civilization 
through the new engines of war. The issue may be decided within the 
next generation: either a world organization and a cessation of war- 
fare, or the crippling of civilization. But whatever the outcome of the 
next World War, and whatever the fate and future of mankind may 
be, it will be decided by technology, the foundation upon which civiliza- 
tion and the life of man as a human species rests. 
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T here is certainly no easy way of summarizing the present 
state of economic theory. Recent tendencies have been so 
numerous and so varied. All one can briefly say is that con- 
troversy, which twenty years ago was commonly thought to have been 
stilled (in those agreed ‘‘general principles of thought'" in the ele- 
ments of which “important improvements are becoming rare," to 
which Lord Keynes referred in the early twenties), has broken out 
afresh in the past two decades and has developed on a number of 
fronts. Hitherto an orthodoxy had fastened upon the world of 
academic economics as rigorous as the J. S. Mill orthodoxy which 
ruled England in the decades before the so-called “Jevonsian revo- 
lution " It can hardly be a coincidence that this rebirth of controversy 
should have followed the economic crisis of the early thirties. In- 
volved in thio quickening of debate has been a requestioning of funda- 
mentals; requestioning of assumptions which previously had been 
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taken for granted or had passed unnoticed. By some this has been 
regarded as an opportunity for repair and reconstruction of the 
foundations with more lasting material and to a more modern design. 
Others have treated it as a veritable crisis of economic theory, from 
which the firm and rounded limbs of the traditional structure of doc- 
trine are unlikely to emerge again as a consistent whole. 

Prominent among recent novelties in the world of economic analysis 
have been the recasting of price theory in terms of monopoly, in place 
of the traditional assumptions about perfect competition, and a con- 
centration upon a theory of the forces which determine the level of 
economic activity of the economic system as a whole (as distinct 
from the theory of relative prices), with the corollary that equilibrium 
is possible at various levels of employment or of plant capacity. In 
close affinity to the latter went a variety of studies in economic fluc- 
tuations (macrodynamic studies, as they were sometimes called), 
according to varying assumptions about time lags and about the move- 
ments of various series of economic quantities. Prototype of many 
of these studies was the so-called ‘'cobweb theorem,'' which was con- 
cerned with the conditions under which price and output, instead of 
converging rapidly upon a position of stable equilibrium, might fluc- 
tuate extensively around such a position. In other words, the notion 
of stable economic equilibrium was itself called in question. 

It is evident that the general effect of these recent developments 
has been to jettison the traditional basis upon which economic theory 
in the nineteenth century was built as an elaborate apologetic of Cap- 
italism, which was pictured as a self-adjusting economic mechanism 
tending (with a few exceptions) constantly to maintain an optimum 
allocation of resources among various productive uses. Where com- 
petition is imperfect or monopoly enters, none of the equilibrium 
positions of traditional doctrine apply. Firms are not of the most 
economic size, and even where prices conform to costs the latter are 
not minimized. The distribution of factors of production among 
various uses is distorted, and a new type of unproductive expense is 
created, and generalized — selling expenses designed to cajole the 
consumer and shift demand. Profit is seen as the creature of, and 
the motive for, restriction and uneconomic practices. Moreover, the 
possibility was demonstrated both of extensive fluctuations of eco- 
nomic activity — resulting not simply from “accidental" influences but 
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from factors inherent in the system — and of a chronic state of under- 
utilized resources which the system had no tendency to remedy. Such 
a chronic state of economic stagnation might well become accentuated 
as the productivity of the system grew. These conclusions derived 
largely, of course, from a shift of assumptions — and a shift in the 
theoretical model which unquestionably brought it nearer to the real 
world — but also to some extent from logical critique of the older 
theory which revealed that accepted conclusions did not necessarily 
follow from the premises of this theory, or only followed by virtue 
of certain further and previously hidden premises which, once 
brought to light, could not be seriously maintained. 

The more advertised controversies around these shifts of doctrine 
have tended to conceal some questionings which go deeper into funda- 
mental issues of economic method : issues not unrelated to recent con- 
troversy, but comparatively little noted. I refer particularly to the 
questioning of the scope and nature of the subject of economics 
itself, and to that of the nature of the theory of value which forms 
the very texture of economic analysis. Most economists have supposed 
that controversy over both these issues had long ago been laid to rest. 
A tradition of accepted doctrine had reigned for nearly half a cen- 
tury which few cared, still fewer dared, to call in question. In recent 
years there can be detected an undercurrent of doubt (if no more) 
that these basic matters are as settled as has come to be supposed. At 
any rate the times seem propitious for reopening them. 

The problem of the scope and nature of the subject, and the prob- 
lem of the proper basis for its theory of value, are more closely con- 
nected than might at first seem to be the case. The connection will 
perhaps be apparent if we start by considering what is involved in 
the former. The methodology of modern economics (unlike that of 
classical political economy) has tended to make economics essentially 
a theory of exchange — a determinate theory of price relationships 
between things which appear on a market as objects of sale and pur- 
chase. True, a department of the subject still appears in economic 
textbooks under the label of “the theory of production.” But this is 
concerned with little more than determining the size of the firm, as 
the exchange unit, and hence the number of firms ; which is a matter 
incidental to determining the prices of products in. a market (since 
the number of firms is relevant to the nature and extent of competi- 
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tion in this market and to the effect on price of changes in demand). 
Of a separate theory of distribution modem economic theory con- 
tains even less, whatever label may be used. What is customarily 
called distribution is nothing more than an extension of the general 
theory of price relations from products to factors of production, the 
latter being treated — in complete abstraction from the individuals, and 
the social relations of those individuals which supply them — simply 
as productive services which enter the market because there is a 
demand for them derived from the demand for the final product.^ 
In this character as a theory of exchange, economic analysis has been 
regarded as furnishing principles which hold true of any typt of 
exchange society. As such they have a universal significance, 
fashioned from the common substance of which all exchange societies 
are made. For economists who stand in the neo-Kantian tradition and 
derive their methodology from Max Weber, economic laws have the 
force of “synthetic a priori propositions” : as Professor Hayek has 
declared,^ they are built up from, “not physical facts,” but wholes 
“constituted” out of “familiar categories of our minds,” which apply 
to all economic experience. They are not contingent on historically 
relative, institutional factors: on the contrary, they embody certain 
“necessities” which are alleged to constrain the working of any type 
of economic system. In a phrase of Professor Robbins which has 
come to enjoy wide currency among English-speaking economists, the 
economic problem is defined as essentially consisting in “the relation- 
ship between given ends and scarce means which have alternative 
uses.” 

An inevitable result of this refinement of the scope of economic 
theory has been to exclude a large tract of economic territory which 
to any realistic view is of great importance for understanding the 
economic shape, and especially the large movement, of society. Ex- 
cluded are such considerations as the ownership of the means of 
production and the class relations contingent thereon. Excluded is 
any notion of a distinction between cost payments and a surplus, 
which formed the crux of the classical approach to questions of distri- 
bution. Excluded also is any notion of Capitalism as an economic 
system with specific differentiae, since such differentiae can be given 
no meaning within the narrowed circle of economic notions. If mean- 
ing can be given at all to a notion such as Capitalism (which is more 
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often than not denied), this is said to be a job for the sociologist, 
not for the economist. The only ‘‘system” which can occupy an 
economist's attention is the market system — ^the form of price deter- 
mination. 

It is not, of course, denied that so-called historically relative ele- 
ments enter into economics. But they do not make their appearance 
until the second story of the building is reached. They admittedly 
enter into the particular as distinct from the general theory of price 
determination. But in doing so they play a very special and sub- 
ordinate role : they have the character of “data” which fix the particu- 
lar values of the variables, but do not substantially affect the main 
equations, defining essential relationships, of which economic theory 
consists. Such a conception evidently implies that the sphere of 
exchange is capable of being isolated, so far as its main causal se- 
quences are concerned. It can be treated as constituting in the main 
causally autonomous territory. In so far as it introduces “sociologi- 
cal” factors as “data,” it justifies its method of handling them by the 
assumption that they are independently determined from an outside 
sphere, and that any interaction between that sphere and the circle of 
economic relations proper is too small to impugn the postulated inde- 
pendence of the latter, and can accordingly be ignored. 

Reflection soon indicates that such a conception can be sustained 
only at the cost of a drastic departure from reality. Most obvious of the 
difficulties under which it has always labored is that it has virtually to 
take the distribution of income as given, since this affects not only the 
supply of different productive agents but also the pattern of demand. 
Yet the prices of factors of production, and hence the incomes of those 
who supply them, are among the dependent variables of the pricing 
problem. It is hardly surprising in the circumstances that modern eco- 
nomic theory should have abandoned the attempt to provide a theory 
of distribution : a problem which Ricardo had regarded as central to 
economic inquiry. The omission has been justified on the ground that 
the assumption of income distribution as an independently determined 
datum is no more drastic than the assumptions which any alternative 
type of theory would have to make ; and that all abstraction, which cuts 
off a slice or aspect of the real world for the purpose of analysis, must 
ignore certain types of interaction. Whether this particular simplifica- 
tion is more or less drastic than others depends of course on the view 
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one takes as to what is important, and what is relatively unimportant, 
in the genesis of economic processes. When we look further, however, 
it becomes increasingly doubtful whether any propositions of substan- 
tial importance can be made about exchange relations without intro- 
ducing “social” or “institutional” data.® 

The pretense that market relations constitute a “system” for which 
general principles can be enunciated seems to derive from a particular 
view as to where the main determinants of exchange relations are to 
be found. It apparently derives from the notion that these determinants 
are to be found in the mental attitudes of consumers : in other words, 
from some version of the Subjective Theory of Value, according to 
which “the economic constants depend upon human consciousness” 
(as Pigou has expressed it — with the added admission that such con- 
stants “change under the influence of environment”). The supply of 
agents of production (land, labor, capital) is independently given by 
social factors outside the market ; while the conditions governing their 
combination and productivity are similarly given by technical factors. 
In a formal sense, these can be regarded as the essential determinants 
of price equilibrium equally with the desires of individual consumers. 
Yet the whole emphasis of the theory, by virtue of the form in which it 
is cast, is upon the latter. It is certain uniform characteristics of the 
relation between individual consumers and the objects of consumption 
that give to the principles of price determination their alleged general- 
ity: justify the claim that general laws of exchange can exist in their 
own right. When the formal theory of price determination comes to 
be translated into practical terms, there seems to lie at the heart of the 
matter some notion of consumers’ sovereignty (in one of its variants) : 
that, wherever exchange is free, desires of consumers control the pat- 
tern both of prices and of allocation of productive resources to minister 
to those desires in an optimum fashion (with the implied corollary that 
the mechanism of a free market is necessary in any economic system 
if consumers’ welfare is to sway production). 

How, then, does this differ from the classical approach ? The method- 
ology of classical Political Economy was far from clearly formulated, 
if it was formulated at all. But the picture which it presented was of 
a quite opposite order of determination. Exchange relationships were 
regarded as being essentially determined by facts of production ; and 
any claim of universality in economic laws was based on the persistence 
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of certain features of production over large tracts of economic history 
(in particular, the mobility of labor). In other words, the explanation 
of exchange relations was sought neither within the circle of those 
relations nor in the attitudes and behavior of any of the participants in 
exchange, but in certain real cost relationships between factors of pro- 
duction and the product which emerged therefrom. Thus Marx laid 
emphasis on the fact that value was a social relation and not merely a 
relation of exchange. In this approach demand was not ignored. But, 
whereas it was held to be a determinant of the amounts produced of 
different things, and hence of the distribution of labor and other re- 
sources among various productive uses, it was regarded as being irrele- 
vant to the exchange ratios between commodities. Thus, if the demand 
for commodity A increased relatively to the demand for commodity 
B, this would cause more of A to be produced and more labor to be 
employed in the industry producing it as compared with the labor de- 
voted to the production of B. But the normal exchange value of A in 
terms of B would remain unaffected because this was determined by 
the comparative cost relation (i.e., the amount of labor required per 
unit of product) prevailing in the two cases. Thus abstraction could 
be made from demand in formulating essential economic principles. 
It was not the individual wills and attitudes of participants in the mar- 
ket, whether they were buyers or sellers, but objective ratios of pro- 
duction that determined the value relations which constituted the warp 
and weft of economic law. It was this notion of the objectivity of eco- 
nomic laws that attracted the attention of Marx to classical Political 
Economy. Whatever mystical interpretation may have been given to 
Adam Smith’s metaphor of “the unseen hand,” it is clear that the no- 
tion of economic law which we find in Smith and Ricardo and their 
immediate followers has close kinship with Hegel’s notion that “out of 
the actions of men comes something quite different from what they 
intend and directly know and will.” Moreover, the notion had been 
expressly used by Smith to rebut the previous obsession of economic 
writers (those of the Mercantilist School) with an autonomous sphere 
of exchange, and to reveal exchange as the sphere of the apparent and 
the phenomenal and production as the sphere of the essential and the 
substantial. This emphasis, again, accorded closely with the concep- 
tion of historical materialism that the fundamental order of determina- 
tion was from the "mode of production’' (in which were included the 
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‘‘social relations of production”) to other levels in the structure of eco- 
nomic relations of society as a whole. Moreover, in defining the three 
main revenues into which “the whole annual produce of the labor of 
every country must resolve itself,” they rested their definition on actual 
social classes. The factors of production, land, labor, and capital, were 
intended explicitly to correspond to the classes of landlords, capitalists, 
and workers; and the questions which their theory of distribution 
sought to answer were concerned with the different characters and 
modes of determination of the revenues of these classes. 

The formal requirement which a theory of value must fulfill has 
been expressed by E. Heimann in his History of Economic Doctrines 
as follows : “The crux of the problem of value in economics consists 
in this. No sum total of cost factors (land, capital, and the various 
kinds of labor) can be arrived at unless they are reduced to a common 
denominator.” The classical theory reduced all cost to terms of labor : 
labor conceived as the expenditure of quanta of human energy. The 
only two value theories which can lay claim to fulfilling the condition 
that has just been mentioned are this classical Labor Value Theory 
of Ricardo and Marx and the modern Utility Theory.^ They are the 
only real contestants in the field. Since the so-called “Jevonsian revolu- 
tion” in economic thought, which followed so close upon the heels of 
the work with which Marx crowned the classical edifice, the second of 
these claimants has been accepted almost universally as having unques- 
tioned superiority, by reason of its greater generality and its ability to 
furnish a theory of price determination both at the macroscopic and at 
the microscopic level. The classical labor theory (which was admittedly 
interested above all in answering questions at the macroscopic level) 
has been held to fail at either level for two main reasons : first, because 
it cannot deal with a situation where capital is used in differing 
amounts relatively to labor in different lines of production ; secondly, 
because the cost at which a thing can be produced cannot be given in- 
dependently of demand but varies with the scale on which the thing is 
produced, the quantity produced depending on the demand. The cost 
of production of a commodity is not capable of being given a unique 
meaning. 

The first of these objections really rests on a misconception of the 
classical theory. This stated, not that exchange ratios (or prices) were 
equal to the ratios of embodied labor (save in special conditions). It 
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stated that exchange ratios were in the last analysis determined by the 
relative quantities of embodied labor in various commodities. The 
statement which was implied in Ricardo and developed by Marx in 
his famous theory of “prices of production"' was that, where the pro- 
portions of capital to labor in different lines of production were differ- 
ent, the price of each commodity depended both on the amount of labor 
required to produce it and on the profit which had to be paid on the 
amount of capital advanced ; and that this profit depended on the rate 
of profit, which was itself determined as the reciprocal of the propor- 
tion of the labor force of society which was engaged in producing what 
is nowadays spoken of as “wage-goods" (or in classical terms, “work- 
ers’ subsistence").® In Marx's words, “prices of production" represent 
deviations from “values" determined by the extent to which in any in- 
dustry the “composition of capital" is above or below the average and 
by the rate of profit;* but this rate of profit, which is the quantitative 
measure of these “deviations," is itself determined in terms of the labor 
principle of value. 

The other objection at first looks more formidable. Is it not a com- 
monplace of elementary economic textbooks that production in nearly 
all industries is subject to either “increasing returns" or “diminishing 
returns" as output increases (and sometimes to one at some levels of 
output and to the other at higher levels of output) ; and that the con- 
dition of “constant returns," where cost is independent of output (and 
hence of demand), is a rare and special case — a case where opposing 
tendencies happen to cancel out, or all factors of production, including 
capital equipment, are supplied in relatively small divisible units? On 
this whole subject there was a good deal of recondite discussion among 
economists in the late twenties and early thirties. One conclusion 
emerging from this discussion, to which surprisingly little attention 
has been paid, was that a condition of “constant costs" in the relevant 
sense was probably to be regarded as the general rule in many-firm in- 
dustries under competitive conditions, rather than the exception. Ac- 
cordingly, the classical assumption that cost had a meaning indepen- 
dently of demand was belatedly justified. This conclusion was explicitly 
stated in the much-quoted article by P. Sraffa in the Economic Journal 
of December, 1926, which started the discussion ; but to the statement 
and its implications most economists seem to have turned a blind eye. 
Mr. Sraffa's categorical statement was as follows: 
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In normal cases the cost of production of commodities produced com- 
petitively must be regarded as constant in respect of small variations 
in the quantity produced. And so, as a simple way of approaching the 
problem of competitive value, the old and now obsolete theory which 
makes it dependent on the cost of production alone, appears to hold 
its own as the best available. 

The reason for this statement, so paradoxical to the ear of the mod- 
ern economist, is as follows. For costs in a many-firm competitive in- 
dustry to change by reason of a change in scale of that industry (and 
hence for costs to be a function of the demand for the industry's 
product), the industry must represent a very substantial part of the 
use for some particular agent of production which is limited in supply 
or alternatively indivisible (like many types of industrial place and 
equipment). It is only as a result of a change in the demand for this 
agent of production (e.g., land in the case of agriculture, or some sub- 
sidiary product in the case of a manufacturing industry), and hence 
in its price and/or the intensity with which it is used, that the costs of 
the industry in question are likely to be affected. Such a case is, how- 
ever, likely to be rare, rather than typical, and to be more rare, the 
more narrowly an industry is defined.® 

What, then, can be said of the rival claims of the Subjective Theory, 
which have for so long been accepted as impeccable and superior ? Here, 
again, certain recent tendencies in economic theory have not been with- 
out an effect, even if this implication has for the most part passed un- 
noticed. So long as the Subjective Theory was rooted in the notion of 
Utility (in the sense of satisfaction), it could pass at least the formal 
test for fulfilling the requirements of a theory of value (subject to an 
exception which will be mentioned below) . If one was willing to believe 
in such an entity as Utility (with the description of human psychology 
implied therein), and if one was further willing, by an assumption of 
human rationality, to postulate a fairly close identity between this 
quantity and human desires (and hence consumers' demand on a 
market), the theory was at least plausible. In the present century the 
latter postulate has become difficult, if not impossible, to square with 
the observed facts of an advertising age : the malleability of consumers* 
demand, and the dependence of demand on selling expenditure in- 
curred by sellers and on the whole complex of sales devices and sales 
propaganda. Moreover, the tendency of economists in the present 
century has been increasingly to drop the notion of Utility altogether 
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as an untenable or at least a needless hypothesis. Instead price de- 
termination is made to rest on preferences of consumers as registered 
by the observed behavior of consumers on a market. 

After this drastic operation with Occam’s razor, one may well ask 
whether anything substantial is left on which to erect a theory of 
price determination. The structure of theory looks impressive; and 
its elevation is elegant enough with its mathematical streamlining. But 
what exactly is the base on which it all rests? If one analyzes the 
propositions about demand which it employs as central determinants, 
one may well ask whether anything more is being stated than that 
things sell at certain prices because consumers buy them at those prices. 
At first sight this may seem a grotesque parody. But further examina- 
tion will show, I think, that nothing of substantial meaning is really 
being said by modern price theory beyond this. The Utility theory was 
definitely saying something more substantial (whether one believes 
such an entity to exist or to be related to demand, is another matter). 
It was saying something about what lay behind consumers’ market 
behavior and was independent of the latter ; and it was this something 
that was held to determine consumers’ demand and, through demand, 
market prices. But now that this something-behind-demand has been 
jettisoned, what have we left other than an explanation of an exchange 
ratio itself — the act of exchange in its aspect of a purchase? 

True, modern price theory gives an appearance of saying something 
more : of explaining an exchange ratio in terms of something outside 
the exchange transaction itself — namely, a demand curve, or schedule 
of demand prices. This looks very satisfying on paper. But how many 
of those who manipulate the geometry and algebra of demand functions 
have ever given a satisfactory explanation of what the entity repre- 
sented by a demand curve really is? Is it observed uniformities in 
consumers’ market behavior in varying price situations ? Of these there 
exists no sufficient empirical evidence. Is it an instinctive behavior 
mechanism in the psychological make-up of individuals, of such a kind 
as to define their potential reactions to every kind of price situation on 
the market, whether these situations have ever been directly experi- 
enced or not? Can one really believe in anything of the kind, even as 
an unverified but plausible hypothesis ? And if a demand curve is none 
of these things, what are we left with ? Can causal statement go beyond 
the tautological statement that in any given case a commodity is sold 
at a certain price because someone has bought it at that price ? 
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If we translate the issue into practical terms, it apparently amounts 
to this. Have we any warrant for saying that market prices are de- 
termined by the attitudes and actions of consumers, rather than that 
consumers’ attitudes are conditioned by the market prices with which 
they are confronted ? When we take account of the part played by con- 
ventional elements in molding demand and of the fact that demand for 
any particular thing depends upon the nature and range of the alterna- 
tives which are oifered (in the determination of which initiative must 
come in the main from producers), not to mention the malleability of 
demand in face of advertising pressure which we have mentioned, 
there would seem to be at least as much ground for thinking that con- 
sumers’ actions adapt themselves to the market as for thinking the 
converse. We seem to be left with the conclusion that modern economic 
theory has really no theory of value at all. 

There is one crucial respect in which the Subjective Theory, in any 
of its variants, has signally failed to fulfill an essential condition of 
formal completeness. One might even speak here of a crucial con- 
tradiction lying close to the heart of the modern theory. This theory 
has provided no satisfactory method of measuring capital as a separate 
factor of production. In the Labor Theory capital (in its quantitative 
aspect) is regarded as consisting of the labor embodied in the actual 
products (machines, structures, materials, etc.) of which it is com- 
posed. But in the modern theory capital appears merely in the guise of 
a set of values. Its price (the return on capital) is regarded as being 
determined by the value of its marginal product. Yet the marginal 
product (from which its own valuation and measure are treated as 
being in some manner derived) has to be expressed in relation to a 
unit of capital, and hence can be given no meaning until such a unit 
has been independently defined. Here is a special point of difficulty 
which cannot receive adequate discussion within the limits of this 
essay. It must suffice to state the opinion that no satisfactory solution 
of this difficulty has been provided by modern theories of capital, in- 
cluding those which have sought to represent capital as a quantity 
measurable in two dimensions, compounded of labor and time. 

What, then, of the theory of monopoly price, to which some of the 
most notable contributions of economists in the past fifteen years have 
been made? To the determination of monopoly price the classical 
Labor Theory admittedly affords no clue: such prices appear as 
‘"deviations,” due to factors of which the general theory takes no 
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account, and which have to be explained in terms of the special 
circumstances of particular situations. The fact that modern price 
theory can explain the monopoly case as well as the competitive case 
has been regarded as one of its outstanding merits. There can be no 
doubt that modern theories of monopoly and ‘‘monopolistic” or “im- 
perfect” competition have carried generalization about various kinds 
of monopoly situation further than it has ever been carried before: 
possibly as far as it can be made to go. At the same time, I think it 
can scarcely be questioned that no general theory of price determina- 
tion under monopoly has been yielded, in the sense of a determinate 
theory of the total price situation. As Dr. Paul Sweezy has well said : 

When the power of limiting supply is in the hands of producers, 
so also is the power of setting prices, and to determine theoretically, 
and with a useful degree of generality, at what point prices will be 
set is impossible ; too many diverse factors enter into the determination 
of a given price to permit the construction of a precise theory with 
any but the most limited applicability. This is fully proved by the 
attempts of orthodox economic theory in recent years to establish ob- 
jective laws of price under conditions of total or partial monopoly. 
Aside from a few empty propositions such as that price will be set 
where profit is maximized, monopolistic price theory rapidly turns into 
a catalogue of special cases, each with its own particular solution. No 
reasonably general laws of monopoly price have been discovered be- 
cause none exist.® 

Admittedly a theory of value expressed in terms of cost relations 
(i.e., in terms of labor) can afford an explanation of actual price 
phenomena only with a degree of approximation sufficient to interpret 
the larger movements of economic society and to focus attention upon 
the most important influences governing the prices of individual com- 
modities. This needs to be supplemented by special studies of particular 
situations: studies which are likely to yield little unless they are in- 
spired more richly than hitherto by empirical investigation (e.g., as to 
how output decisions are taken and profit margins determined in actual 
cases). If such studies, and generalizations emerging from them, are 
set within the wider framework of a value theory of the classical type, 
the whole would have the advantage of a perspective which is lacking 
in academic economics today. Study of market phenomena would be 
reintegrated with those factors (for so long dismissed as extra- 
economic, “sociological” factors) which constitute the material basis 
of society : its property institutions, its production relations and pro- 
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ductive forces. For questions of economic development — an aspect of 
their subject about which economists, with rare exceptions, have said 
little — such reintegration is of outstanding importance. In all questions 
of this type a notion of the proper order of determination — of the true 
causal-genetic sequence of events— can at once be seen to be of crucial 
importance. It is true that an important lesson of any study in economic 
and social interpretation is that oversimplification can be the foe of 
understanding, and that the complexity of mutual interaction must not 
be obscured by a too schematic and mechanical view of causal de- 
termination. At the same time it must be recognized that the study of 
economic change, whether in the past or in the present, is increasingly 
demonstrating the primacy of what Marx termed the "'mode of pro- 
duction" of the epoch; and if this is so, theoretical "models” of the 
economic system which obscure, instead of illuminating, the fact are 
in essence obscurantist. 

In conclusion, to avoid misunderstanding, one should, perhaps, add 
this comment about economic method. The significance of a theory of 
value has to be looked at, I believe, not as a premise from which all 
else in economics is deducible a priori, but rather as a method of 
analysis: a conceptual framework for focusing our attention upon 
causal sequences and economic mechanisms which are the important 
ones for understanding the real world and for acting upon it. Any 
theory of value is, of course, making a general statement about the 
real world — ^about the way it is constructed. This is to say that it 
makes a qualitative statement about the world in the act of postulating 
a quantitative relationship. It is presumably true that the notion of 
property income as surplus value (requiring special explanation to 
account for its emergence and the specific form of its appropriation) 
is implicit in the Labor Theory of value; just as the notion that con- 
sumers’ welfare is maximized and that all factor groups get paid their 
value contribution (marginal) is deducible from the Utility Theory of 
value, once the postulate of free competition has been added to it and 
appropriately defined. But is this not because in each case a language 
is provided in which such questions can be discussed (while other 
questions at the same time are excluded as meaningless), rather than 
because it is a matter of deducing a series of cat^ories from an initial 
one, within which, like Chinese boxes, all the rest are contained ? Is not 
the proper way of regarding the matter that a constructional principle 
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is provided for building a model of the economic system in which 
questions such as this (and also answers to them) are implied in the 
modus operandi of the model? The crucial consideration is: Which 
type of model gives the truer representation of economic actuality, 
especially in its change and movement? 
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Interactions Between Science and Technology 

T he relations between science and technology have in the present 
century passed through a revolution of importance greater 
even than occurred with the first impact of modern science on 
technology in the eighteenth century. What has effectively happened 
is that the scientific method, and with it the instruments and techniques, 
developed in the first place for laboratory purposes and aimed at dis- 
covering the fundamental laws of the behavior of material systems,* 
are now rapidly permeating the whole technical and industrial field. 
This is in a sense a complete reversal of the process which occurred at 
the beginning of modern science in the Renaissance. Whether the early 
scientists were examining nature or the works of man, they had to use 
both the equipment and the ideas which were then current in tech- 
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nology. That is, they made use of the whole compendium of practical 
recipes and equipment of the household, the farm, and the craftsman’s 
shop. The prime organizational discovery which lies at the base of 
modern science is the experiment, and the experiment or trial Is simply 
the carrying out of a technical process on a small scale. The apparatus 
of the assayer, as explicitly illustrated by Agricola, is simply that of 
the smelter on a small scale. In fact the whole of chemical analysis with 
its use of the balance and measuring glass is a miniature reproduction 
of industrial chemical operations. In physics with the terrella of 
Gilbert the scale was so reduced that the whole earth could be repre- 
sented in a small ball. 

It was nevertheless a long time before experimental science had any 
serious practical effect on technics. Only in specialized fields such as 
astronomy was it possible by the new philosophical methods to do 
notably better than could be by traditional rule of thumb. It is true 
that the scientists of early times — from Roger Bacon if not before — 
had glimpsed at the ideal of the lightening of men’s work through the 
application of the sciences; but the gap between this ideal and its 
realization was far greater than they imagined. The first big break 
was with the invention of the steam engine, which was admitted from 
the start to be a pure gift of science, a philosophical engine based on 
the elucidation of the nature of a vacuum and of the pressure of the 
air. Here in the history of a simple mechanical and pneumatical system 
is typified the whole cycle of the transformation from technics to 
science and back again, for it was the scientific study of the practical 
failure of the suction pump to lift water over thirty feet that had led 
to the discovery of the vacuum. 

Except in this crucial particular the industrial revolution was a 
technical and organizational rather than a scientific revolution. Its 
main weapon for advance was the use of multiple, power-driven 
machinery in the textile industry. This development called on practical 
ingenuity rather than science and in fact was made possible only be- 
cause the birth of capitalist enterprise provided favorable economic 
conditions. New masters were prepared to undertake manufacture 
and hands were to be found in abundance from the families of dis- 
possessed peasants. It is interesting to reflect that even the steam 
engine, once it passed out of the hands of its philosophical inventors — 
Watt himself was the first notable example of a scientific instrument 
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maker turned engineer— came into those of purely technical men. Its 
early use created the tribe of steam engineers, men like Trevithick and 
Stephenson, who thought intuitively rather than scientifically about 
the power of steam and the resistance of iron. The reason for this is 
not difficult to find: the exploiters of a new idea in early capitalist 
times had to pay their way. The handling of early machines gave them 
all the practical experience they needed, and in any case facilities for 
higher scientific education on an adequate scale simply did not exist. 
On the other side the scientists themselves, with notable exceptions, 
tended to leave the field of practical devices once the new principle had 
been established. Merely to improve the action of a steam engine was 
not the kind of activity that would bring credit in the scientific world. 

The Birth of Scientific Industries 

As, however, the nineteenth century passed, the breaches made by 
science in accepted technical tradition multiplied, and the proportional 
importance of the engineer and the scientist began to alter. The first 
new big gaps were provided by the electrical and chemical industries. 
Faraday's discoveries of electromagnetism found practical application 
first in the telegraph and then in electric light and power ; but, although 
again a new genus of technician — ^the electrical engineer — was created, 
he required for the mere understanding of the processes involved not 
only a far wider knowledge of mathematics and physics, but also an 
outlook which was divorced from the start from the old technical 
tradition. Very much the same happened in the development of in- 
dustrial chemical processes such as the manufacture of dyes and soda, 
where the industrial chemists and chemical engineers formed other 
sections of technicians whose activities were largely based on modern 
science. It is noticeable even today that, of all industries, the electrical 
and chemical devote the largest proportion of money to research ; re- 
search is regarded in them as an essential part of production, and the 
gap between them and the other industries in this respect is so large 
as to mark them off as a separate group of scientific industries. 

The Transformation of Traditional Industries 

Meanwhile, though much more slowly, scientific methods were 
penetrating the older traditional industries, where they acted as 
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modifiers of existing practices rather than creators of new. A steady 
infiltration of science into the older industries has been going on for 
nearly two centuries. Mr. Thrale, Dr. Johnson’s patron, was the first 
to use the thermometer in a brewery — thus introducing instrumenta- 
tion, nearly always the first stage of the scientific integration of an 
industry. 

There were usually two reasons for the slowness with which science 
entered the older industries. In the first place, they had come into 
existence often thousands of years ago, in response to basic and un- 
changed human needs — for food, clothing, or simple tools. They had 
progressed step by step with small improvements and modifications, 
responding to slowly changing needs and slowly changing technical 
possibilities. Even such major transitions as that from bronze to iron 
had taken many centuries to effect. In this way the old techniques 
always had remained near to equilibrium with demand; they gave 
satisfaction, and any alteration in them was almost bound to be an 
alteration for the worse. 

The other reason was that the old techniques had been learned by 
hard practice, guided by the old universally accepted system of thought, 
one that reasoned by analogy and sympathy, as in magic and primitive 
religion. Paradoxically this form of thinking had, to start with, an 
enormous advantage over abstract reason. It made people dare to do 
things with systems which we now know they could not possibly have 
understood, but which they believed they did. Most often they must 
have failed; but failure did not discourage them because, according 
to their theory, it could always be explained as due to the action of 
evil forces. Where they succeeded, there was a net gain ; and the new 
methods thus divinely revealed sooner or later became securely pre- 
served in a continuous tradition. The earliest of all existing techniques, 
for example, is that of food preparation; and it is still most un- 
scientific — we are now only beginning to understand the elaborate 
enzyme reactions that occur in preserving and cooking food. Yet in 
most cultures a rich and satisfying art of cookery has evolved. There 
is accordingly little demand for science and much actual hostility to its 
introduction. 

The forces that broke up this organic evolutionary and balanced 
development of techniques were the same that led to the development 
of science. They were predominantly economic — generated by the in- 
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creasing demands of a developing society reacting against severe 
limitations presented by lack of materials and man power. The six- 
teenth century was predominantly a century of high prices and great 
demands on materials, particularly for war material and imports from 
distant countries. Deep mining and oceanic navigation had to develop 
rapidly without adequate tradition. In the eighteenth century the de- 
mand for primary consumption goods, of which cloth is typical, had 
the same effect in the mechanization of cottage industry. With in- 
creased demands and limited supplies, older methods break down and 
there is real scope for ingenuity ; and this is particularly so when labor 
is short. The older methods of doing things were livelihoods ; there 
were always enough people for all the tasks of the village. It is only 
if men cannot be found for profitable jobs that machines have to be 
invoked. 

It was not necessary that the new demands affect all commodities for 
them to have a shattering effect on the traditional way of making 
things. Let the demand at any one level in the productive chain evoke 
a new mechanism, this was sufficient to distort the whole of the 
technical system. Invention and improvement generally started at some 
bottleneck where there was the greatest discrepancy between demand 
and supply, and where the biggest profits could be made most quickly. 
Thus spinning was, to start with, the bottleneck in cloth production ; 
but, once inventions for speeding it up had got into operation, weaving 
became the bottleneck ; and, later still, the production of chemicals to 
wash, bleach, and dye the vast quantities of new textiles produced by 
the mechanization of the earlier stages. Once the old system cracked 
at one point the crack ran all through the whole order. 


Demand and Supply in the Growth of Science 

Radically new kinds of demands only began to make themselves felt 
towards the end of the nineteenth century — in relatively unessential 
fields such as communication by telegraph and telephone, and rapid 
personal transport by railway and motor car. Even today, over most 
of the field of consumption, demand is not essentially different from 
what it was in civilized countries six thousand years ago. We all want 
cooked foods prepared from domesticated plants and animals ; clothing 
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prepared from animal or vegetable fibers or close imitations of them ; 
more or less warm and light houses with songs, dances, and spectacles 
for recreation. What has altered is the means for achieving those de- 
mands and not the demands themselves. The applications of science 
throughout the nineteenth century, and indeed until very recently, have 
always been towards finding some short cut in carrying out an accepted 
traditional procedure: a tractor to pull the plow instead of oxen; a 
combine thresher to do the job of human reapers and threshers. To 
solve such problems a limited amount of physics and chemistry is all 
that is necessary ; and in fact until the twentieth century physics and 
chemistry, which started under the technical impulse of the early in- 
dustrial revolution, went under their own steam far ahead of their 
then possible applications. 

The processes by which science transformed industry in the nine- 
teenth century, however conscious in detail and vaguely sensed as 
general mechanical and technical progress, were not effectively under- 
stood at the time ; and in any case no attempt could have been made 
then to direct or control them. The whole feeling of the competitive era 
would have been against any direction or planning. The result was, 
of course, that an industrial civilization developed fast enough to 
produce enormous social and material disharmony, unemployment, 
malnutrition, disease, smoky and hideous towns. Yet at the same time 
its rate of growth was far slower than it might have been with the 
knowledge and ability available. The time lags in the application of 
inventions in the nineteenth century could not be justified on any 
technical grounds. Faraday made a prototype dynamo that gave current 
in 1831 — the first successful power distribution system did not come 
till 1889. The sixty years between were full of uneven development 
depending largely on individual inventors and scientists. A fraction of 
1 per cent of the capital available for investment in manufactures and 
railways would have ensured the speeding up of that development by 
many times. This lack of rational approach has continued into more 
recent times ; internal combustion engines, for instance, had been used 
some forty years before there was any serious study of the basic 
chemistry of combustion of their cylinders. The development of 
fluorescent lighting, first demonstrated as far back as 1904, is only 
beginning to come in on a large scale ; and serious developmental re- 
search was .not started until 1934. 
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Science Under Monopoly 

These conditions, however, are now rapidly changing. The basically 
scientific industries, as they have grown, have had an increasing in- 
fluence on the older industries. At the same time the economic and 
social conditions of our time are already far from those of early com- 
petitive capitalism. The characteristic feature of the mid-twentieth cen- 
tury has been the parallel development of large industrial monopolies, 
and large-scale state patronage of science. The industrial laboratory 
of today has itself become a factory; and indeed, in the United States 
at least, industrial research has itself become a commodity, and many 
successful firms have no other function than to produce research for 
sale. As a consequence of these recent developments science has be- 
come far more concentrated and more ordered than it was in the 
nineteenth century ; but this by itself is no guarantee of any increased 
contribution of human welfare. 

The concentration of industrial research in monopoly undertakings 
in the twentieth century has produced conflicting factors that make 
an exact analysis a baffling problem. The large research laboratories 
of the present day are undoubtedly possible only under monopoly or 
government sponsorship. The mere existence of a laboratory with large 
staff and expensive apparatus does not, however, guarantee a cor- 
responding contribution to scientific development. The charge is often 
made that monopolies suppress scientific ideas and inventions ; usually 
the wicked trust is pictured as burning or locking in its safe the 
brilliant ideas of the individual inventor. The fact that it is extremely 
hard to substantiate such assertions and relatively easy to disprove 
them has blinded the public to the entirely different but far more 
serious way in which monopolies restrict and distort scientific and 
industrial development. In the first place by concentrating a very large 
proportion — ^probably between 80 and 90 per cent — of the available 
scientific and engineering development talent in their laboratories they 
can sterilize creative thought at its very source. Nor is this effect 
limited to the scientists actually working for monopolies. Every uni- 
versity scientist is in fact dependent on the monopolists for the grants 
which make his academic research possible and for the successful em- 
ployment of the students on which his teaching reputation rests. In 
fact the hold of monopolies over physical and chemical science is fairly 
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complete ; their only competitors in this field are government agencies 
which often represent the same monopolies in a different form or at 
least show no disposition to work against them. 

This hold expresses itself in the general direction of research 
towards preserving the right to exploit the public, which is the raison 
cTetre of the monopolies. The actual methods of securing this end are 
comparatively unimportant. Secret processes, control of patents, agree- 
ments to limit developments causing obsolescence, provide employment 
for an increasing number of scientificolegal experts ; but these, although 
representing a serious wastage of intelligent man power, are only a 
symptom of the general control of the whole mechanism of science for 
limited private purposes. That the public may benefit occasionally from 
some new device or some cheapening of an old one is no justification 
for an institution that is intrinsically incapable of providing a genuine 
public service. What is produced has to be measured against what 
might have been produced if science had been consciously directed 
towards human welfare in the ways indicated in the latter part of this 
article. Inevitably, however, because of their monopoly of knowledge, 
the precise balance sheet can never be known, even to the trusts 
themselves. 


The Dangers of Secrecy 

Another aspect of the effect of monopoly on science is growing very 
much in importance. Until recent years the body of information 
collected by scientists was available freely to all. Now with the growth 
of large industrial research laboratories the results of investigations 
are carefully screened, and only those aspects of the work are published 
which are thought unlikely to affect the monopoly position of the firm. 
The judgment as to what material might or might not have this effect 
varies from firm to firm ; some firms publish hardly anything, others 
almost as fully as university departments. Even by a free scientific 
community their information cannot be effectively followed up in any 
desired direction but only in those not deemed to be injurious. For 
instance, the properties of materials are described without adequate 
and relevant information as to their mode of manufacture. It is 
often claimed that all purely scientific information is published. Un- 
fortunately, as experience in the war showed, much material of critical 
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scientific importance may be buried in technical detail without the 
knowledge of the industrial scientists. If this tendency is not reversed 
in a few years, the bulk of detailed scientific information is likely to be 
found locked away in the internal information service of a few dozen 
big firms. Scientists both inside and outside industry will often be 
wasting their time discovering things already known. 

Even worse than this form of industrial secrecy is the tendency to 
State secrecy which grew to such overwhelming proportions during 
the late war. The more important science is considered to be for 
national military purposes, the more it is endangered by the web of 
secrecy thrown over it. One of the most vital fields of present-day 
science, nuclear physics, is already more or less fatally compromised, 
and others, such as bacteriology, are threatened. Added to this is the 
withdrawing of thousands of scientists and technical workers from 
open intercourse with their fellows under secrecy regulations. This, 
apart from the loss to science in general, destroys their own effective- 
ness inside the services which depends largely on free interchange of 
experience and opinion. The fact that in two important countries of 
the world, the United States and England, the official expenditure on 
military science is between half and three-quarters of all official ex- 
penditure on science indicates the enormous bias towards promoting 
works of destruction, but it at the same time measures what could be 
achieved if all science were devoted openly to constructive purposes. 

The Economics of Scientific Progress 

In view of all these facts there is now an urgent need to examine the 
essential social and economic functions of scientific research and to 
use that knowledge in the public interest for controlling both science 
and industry. It is characteristic of our economic system that even the 
beginning of such a study has hardly yet been made. This is partly 
because those whose concern it is to analyze economic and political 
variables have been divorced from those who operate with scientific 
and technical ones. It has never been deemed the concern of the 
scientist or engineer to examine the relation of his work to the total 
economic and political set-up of the community: he has neither the 
training nor the time to do it. What is more surprising is that the 
economists on their side have not made the attempt, considering that 
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it is practically universally admitted that the development of tech- 
nology is the major new and significant factor which creates both the 
main problem of our times and the means for solving it. 

Economists have, it is true, discussed the impact of technical changes 
on economic factors. If a technical innovation leads to a large drop in 
real costs the effect on the general price structure can be measured ; so 
can the effect on the labor market of the introduction of labor-saving 
machinery. Economists can indeed go further and estimate rather less 
accurately the capital expenditure which would justify any particular 
reduction of costs in production. But all this is to treat the technical 
changes and the scientific discoveries as if they were acts of God. 
Occasionally economists join the cohorts of politicians and religious 
leaders who would like to simplify the problem by suppressing in- 
vention and technical progress altogether. What they do not do is to 
examine the economic and political factors which fix the rate of in- 
troduction of new techniques and, at one further remove, the rate of 
discovery which may lead to these new techniques. 

The history of the development of industrial science furnishes all 
the materials necessary for such a study : not only the applications of 
science but the whole development of branches of fundamental knowl- 
edge can be shown to follow definite economic trends, though the de- 
tails of the interaction between science and economics are often very 
complicated. Take, for example, the study of the transmission and 
reproduction of sound. It was the economic need for communication — 
initially, business communication— that led to the development of the 
telephone, while the demand for cheap production of music pushed 
that of the gramophone. Scientific interest in sound, however, remained 
at a comparatively low level until it became linked with further elec- 
tronic and optical developments in the radio and cinema. It was the vast 
new entertainment industry based on broadcasting and talking films 
that, through its demands on ever improving technique, multiplied by 
many times our knowledge of sound transmission and reproduction, 
and even of the physiology of hearing. 


Science in the New Industrial Revolution 

The characteristic pattern of these developments is analogous to that 
of the origin of the industrial revolution, already referred to. The 
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awareness of the need for a scientific device in some limited field leads 
sooner or later to the development of the necessary device. Often it 
may only be necessary to apply existing principles, but in recent times 
it has become more and more a matter of studying the problem 
scientifically, exploring the sciences that underlie it and actually dis- 
covering the principles by which the device must work. Once the device 
is successful and in production, it is usually found to have far wider 
applications than were originally envisaged. A new, entirely scientific 
industry springs up, and with it a new group of specialized engineers. 
As an example we may take the development of domestic refrigeration, 
well described in Bichowsky’s classical and somewhat cynical work.^ 

Here the need to satisfy an anticipated market led to the application 
on one side of formal thermodynamics and on the other to the dis- 
covery of a whole range of new chemical compounds, the freons, 
created so to speak to order, for their physical roles. As a result the 
whole science of heating and refrigeration engineering is being trans- 
formed, leading in turn to the development of deep freezing and air 
conditioning. These mark the beginning of an enormous inroad into 
the traditional ways of food preservation and domestic comfort, and 
though their use is at present confined to the more luxurious homes 
of North America they will in the end become major factors in trans- 
forming the miserable life of the majority of the human race that live 
in the tropics. 

The new industrial revolution based on science is not, however, 
merely a reproduction of the old, where the detailed technique of the 
scientific research laboratory with its teams of workers of all grades 
takes the place of the workshop of the solitary inventor, and where the 
ordered knowledge accumulated by the science of past centuries re- 
places the stock of techniques inherited from thousands of years of 
slow development. It contains in itself something radically new — an 
approach which, though often unconsciously accepted, effectively 
undermines the whole of the economic and political structure which 
belongs to the era of the older industrial revolution. The essential 
feature of the new approach is that of planning development and pro- 
duction in relation to scientifically assessed needs, which takes the 
place of attempting anywhere and everywhere to secure a profit by 
guessing what people can be persuaded to pay. In essence the new 

^Industrial Research (Brooklyn, N.Y. : Chemical Publishing Co., 1942). 
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tendency is simply that of introducing the scientific method into the 
study of the ends of production and not merely of the means, and by 
doing so to show the arbitrariness of the distinction hitherto imagined 
to exist between production and needs. 

The Planning of Science 

It is, of course, in essence by no means a new method. It was con- 
sciously the ideal of the founders of Socialism in the nineteenth 
century, such as Fourier and Owen; but they treated it as an ideal 
to be aimed at. Marx first showed that it was the natural and logical 
development of the economic processes of production that had brought 
about the first industrial revolution. The actual embodiment of these 
ideas in practice had to wait for the Russian Revolution. There, on the 
basis of prerevolutionary science, stunted as it was by Tsarist suspicion 
and indifference, Lenin built up a pattern of scientific research in- 
tegrally connected with the industrial and agricultural development of 
the country, the pattern which has been followed to a greater or lesser 
extent by capitalist countries in the last thirty years. The governments 
who initiated the planned utilization of science in the national interest 
were not following Marxist inspiration from choice; the measures that 
have been taken were forced on them by the necessities of international 
competition and war. 

The objectives towards which science is now planned in capitalist 
countries are necessarily the objectives of the trusts which hold the 
dominating positions in these countries ; but even these are obliged for 
their very survival to achieve a degree of economic integration which 
has in it at any rate the elements of a rational and scientific approach to 
the problems of production. Inevitably also, the more production be- 
comes scientific the more it runs into the contradictions involved in 
trying to retain the profit motive as a basis for human activities. For 
the internal logic of the new scientific revolution shows that it is im- 
possible to redesign the physical and technical aspects of production 
without at the same time profoundly modifying its economic, social,, 
and human aspects. 

Stated in scientific terms, the new objective is the achievement of 
the current optimum satisfaction of human physical and social needs. 
In this the first task is the scientific measurement of needs ; and here 
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we have already, on a national and even on a world scale, moved far 
from the old view that this could be left to the chance of the market. 
In the Food and Agricultural Organization for years now the basic 
food needs of the world have been assessed, and at least some efforts 
have been made to see that the food supplies of the world are dis- 
tributed so as to minimize actual human famine, though the feeding of 
grain to animals in North America is still considered more important 
than feeding it to human beings in Europe and Asia. What can be 
done on a world scale can equally be done in detail over the whole 
range of production and consumption. 


The Pattern of a Scientific Industry: 

The Assessment of Needs 

The characteristic pattern of the new industry is one in which the idea 
of scientific analysis and control permeates the whole structure. Each 
particular industry, like industry as a whole, now tends to be con- 
sidered as a cyclical process of continual satisfaction of continually 
modified needs. The first phase in the cycle is the scientific assessment 
of the needs, the greatest satisfaction that can be given by the general 
type of production in question. Assessment of needs is becoming a 
science in its own right, a kind of hybrid between the work of the 
social scientist, that of the market researcher, and that of the opera- 
tional research worker of war years. 

The study of needs is by no means simple, for it takes on a new 
aspect once the needs of the community instead of the possibilities of 
profitable sale become the determining factor. In the normal case 
where a product or service already exists, the result of such enquiry 
may be simply to indicate the directions in which improvement of per- 
formance is most badly needed. It may also indicate that a modification 
which can be produced at a much lower cost would lead to the opening 
of an entirely new market. The really difficult case in conditions of 
free enterprise is where the study of needs leads to the discovery that 
they can be met most easily by an entirely different kind of product, 
possibly an existing product of a rival manufacturer, or by one re- 
quiring an entirely new plant. 

Another characteristic feature of a genuinely scientific study of need, 
which is apt to have as inconvenient results, is the discovery of the 
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interrelatedness of needs. Research in Britain on the standard of 
housing needs, beginning with the actual structure and planning of 
houses, showed that in a house giving maximum satisfaction not only 
did the furniture, fittings, and equipment have to be designed in rela- 
tion to the house and vice versa, but many of the consumable goods 
purchased required some standardization of shape. Another research 
in Denmark showed that furniture was designed and made without 
relation to the form and posture of the human body or to the space 
available in the rooms where it was used. The mere study of the 
integration of needs, however, can at best produce only first approxi- 
mations to the means for satisfying them. It is necessary to add ex- 
periment to observation before the mutual reactions of different 
patterns of need satisfaction can be assessed. In Britain at the moment, 
for instance, we are building and using a large number of experimental 
houses in which different conditions are tried out and a range of 
variables are combined together in all possible ways as in an agri- 
cultural experiment. Only after such practical need analysis can the 
directions of modification of production be safely assessed. 

Research, Development, and Design 

The second phase in the new scientific industry occurs in the transition 
between assessed need and the technical forms necessary to satisfy it. 
This is the function of research, design, and development, teamed 
together to take the place of the individual inventor of the past. The 
old inventor had at the same time to sense a need and to use his 
ingenuity to find a new combination to satisfy it. He might, of course, 
invent the device without sensing the need, and then try to find some 
use for it. By and large his success was a product of ingenuity and 
luck and, if he was to profit by it himself, of business sense in addition. 
The progress took place by a kind of natural selection of inventions. 
Those that, by luck or skill, hit the target of contemporary needs 
succeeded ; the others disappeared. In that struggle many of the failures 
were undeserved ; and much can be gained even now by looking over 
failed inventions to see whether, with new knowledge and new 
techniques, they cannot be made to work. The individual inventor, 
however, had limitations which would put him out of the running 
today. He worked without an adequate knowledge of the materials 
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and prcxresscs which he used, and with only a very limited knowledge 
of the demand which he was to serve. 

The modem research department makes up for these limitations; 
it can at least ensure that the solution to demand problems makes use 
of the best available knowledge and is able to create new knowledge 
if this appears insufficient. This of course is only a necessary pre- 
liminary ; the real job of a research department is to find solutions to 
problems, and, except for unimportant improvements, this makes as 
much call on ingenuity as it did in the past, or more. If the individual 
inventor has not disappeared, he is, or should be, found in the re- 
search departments of modem industry; and if he works in some other 
department he should find there ready acceptance of his ideas. Real 
creative ingenuity is such a rare and valuable gift that, wherever it 
occurs, it needs the most careful fostering. Solutions of problems, 
however, are rarely unique; there is a wide range of permissible 
variation which makes possible and indeed necessary another function 
of production, that of design — ^the apparently arbitrary but essentially 
aesthetic function of choosing among equally functional forms the 
one which will be most humanly effective because it is pleasing. 

There remains one other absolutely dominating factor which has to 
be taken into account at all stages of design and development: the 
expectation of cost. Here again the modem research department, with 
its ties to production and in many cases its possession of pilot plant, 
is able to work continuously within a framework of what is possible 
economically. Even in wartime, when victory and not financial cost 
was the prime consideration, the scientific workers soon learned that 
the practicability of a new device depended not only on its efficiency 
and on the technical possibility of its construction, but on whether the 
man-hours employed in producing it would yield the maximum return 
as compared with some other and possibly less efficient device. The 
introduction of the criterion of cost into scientific thinking is not a 
degradation of science, as many pure scientists have felt, but rather 
provides for a higher degree of ingenuity and scientific analysis than 
a simple solution of technical problems involves. The research and de- 
velopment departments of modern industry represent the growing 
points and active centers of the new industrial revolution. The war 
enormously increased the experience and effective confidence of re- 
search departments in finding the answers to any demand problem and 
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in getting it into production in a time which may be half to one- 
twentieth as long as it would have taken before the war. We now 
realize that most of the lag between ideas and realizations was of 
vested interest and stupidity and was not a limitation of intelligence 
or of the problem of surmounting physical difficulties. 

Science in Production, Instrumentation, and Control 

The third stage is production itself, and here the field traditionally 
reserved for the practical engineer is now coming more and more into 
the scientific orbit. The first developments of mass production were a 
logical engineer’s answer to a problem put out by businessmen. In 
solving this problem the engineers created unwittingly many others, 
particularly the danger of surplus capacity and total loss in slumps, as 
well as the danger of overcapitalization and the consequent obso- 
lescence of expensive plant. The new scientific engineers are at least 
aware of these problems. It is not beyond the wit of man to develop 
production machinery that is as flexible as it is economic in operation, 
meeting the problem of obsolescence not by hanging on till the last 
moment and then letting go with a bang, but by continuous intelligent 
modification of the processes in anticipation of changes. 

As in the war, science enters the production level in the first place 
through instrumentation, now very largely electronic. The instrumen- 
tation develops from that of earlier phases in that it is positively linked 
to control. More and more the actual operations of the factory have 
ceased to be crudely automatic — ^as a matter of gears, belts and levers 
capable only of repeating the same operation without variation — and 
have become sensitively automatic, capable of adjusting themselves to 
variations and dealing at any rate with minor dislocations. But the 
next stage is the reorganization of the total production process in the 
light of these instrumentation possibilities, and this will mean as big a 
revolution in productive methods as the introduction of mass produc- 
tion itself. This may lead soon to completely automatic production of 
series goods. It will certainly include a complete scientific operational 
and statistical check-up — ^probably electronically operated — of all pro- 
duction. 

The social effect of the general introduction of instrumentation and 
control is likely to be enormous and will produce changes at least as 
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great as those of the original industrial revolution. What the introduc- 
tion of machines meant in the reduction of sheer repetitive manual 
labor — beating with hammers or turning cranks — the new electronic 
devices mean for such repetitive mental labor as checking of figures or 
inspection of parts. The first industrial revolution reduced enormously 
the amount of heavy work; but it increased to an even greater 
proportion the amount of monotonous light work that had to 
be performed. The disappearance of such work will permit an enor- 
mous liberation of human mental capacity. 

The Abolition of Work 

The transition, however, if it is not carefully watched, may mean as 
much hardship to the white-collar workers as the industrial revolution 
meant to the hand-loom weavers of the eighteenth century. The work- 
ers of the next phase will tend to direct themselves on the one hand to- 
wards scientific and technical analysis and design, and on the other 
to increasing concern with human problems, particularly with the 
achieving of harmonious social and personal relations. In a word, this 
change will mean the end of work. Work has been so much a part of 
the human tradition that we are apt to forget that it is not a necessity in 
itself, but a means to an end. Animals do not work, unless men make 
them ; and men work only because most of them cannot get what they 
like unless they submit for a greater or smaller part of their lives to 
doing what they do not like. We are more and more tending to under- 
stand, as we seek an even higher productivity, that the more people 
like what they do, the better they will do it. Production designed for 
the satisfaction of those engaged in it will, in not too distant a future, 
become the prevailing social pattern. 

IndustrUd and Society Integration 

The fourth stage reaches out beyond production to the fate of the prod- 
uct or the service. This is again a scientific study of a social and tech- 
nical kind linking with the first stage of need determination and thus 
completing the cycle. However, the essential, characteristic feature of 
the new industrial revolution is not the fact that all the stages of pro- 
duction are becoming scientific, but rather the integration of all these 
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stages into one coherent effort. Looked at in another way, this marks 
a return on a vastly increased scale of effort and complexity to the 
single craftsman of the preindustrial age who carried out and inte- 
grated all these functions in his own head. He assessed the needs of 
his customers, decided what he would make and how he would make 
it, made it, and saw that it gave satisfaction. The atomization of all 
these functions was in its time a stage in advance ; but their reconstruc- 
tion and integration is the only way of ensuring a stable and progres- 
sive functioning in the face of the dangers of uneven development, 
which we have all experienced. Such a change in separate industries 
would be worthless without a corresponding change in the whole in- 
dustrial, economic, and political organization of each country and ulti- 
mately of the world. Success in detail can be and has been completely 
negated through producing conflicts and disasters on larger scales. 


The Responsibility of the Scientist 

The war and the present tragic division of the world are indications 
of the danger of stopping part way to the goal ; but the effort to reach 
anything like a scientific service to humanity as a whole is bound to be 
a hard one. All those who are concerned with preserving the old state 
of affairs — and they are in control over most of the world — ^have a 
vested interest in limiting science to the abstract and technical fields 
and keeping it effectively out of the social field. We have just had one 
of the crudest examples of how this can be done in Nazi Germany, 
where social ideas proudly acclaimed by the Nazis as barbarian were 
running parallel with the most refined devices of physical science. The 
contradiction between those two aspects brought Germany down, as it 
will bring down any other civilization that tries to preserve in its ideas 
and social structure a system that is intellectually untenable and is 
bound to conflict with the very science on which its material develop- 
ment depends. 

The sterilization and corruption of the social sciences may provide 
a temporary defense for general reaction ; but, without the understand- 
ing that only a genuine social science can give, the ultimate danger of 
conflict or collapse cannot be avoided. A social science that has any 
right to its title must, like the physical and biological sciences, experi- 
ment. But experimental social science is equivalent to operational re- 
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search with the possibility of varying the conditions of human societies, 
factories, towns, etc., and this cannot be made compatible with the 
sacredness of existing rights and institutions. It can exist only if people 
have learned the same open acceptance of experience in the social field 
as the industrial revolution gave them in the physical. We can look 
forward to a time when the serious divisions which exist today between 
employer and worker, between work and leisure seem as meaningless 
anachronisms as the human sacrifices for rain making that once were 
thought an absolute necessity for practical agriculture. We shall not, 
however, reach this state unless at least the scientifically trained mem- 
bers of the community take the trouble to follow out the logical impli- 
cations of what they know, and stand up and fight for it once they 
have found it 
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T he central and unique contribution of a materialist theory in 
the analysis of ideas has been to relate ideas to the material 
and sociohistorical context in which they arise, take shape, and 
exert what influence they may. Other elements in the materialist treat- 
ment of ideas — an empirical stress in opposition to a Platonic intui- 
tionism, a readiness to regard and explore thinking as a natural phe- 
nomenon — are shared in varying degrees by other philosophical out- 
looks such as pragmatism or positivism. For this reason, attention will 
be fastened in this paper primarily upon exploring the meaning, scope, 
and limits of the sociohistorical analysis of ideas.* Some corollaries 
will be drawn for the relation of theory and practice and the role of 
ideas in history. 

* The ideas worked out in this part of the paper were suggested in much less 
developed form in two previous papers : “Levels of Meaning and the History of 
Ideas,” Journal of the History of Ideas, Vol. VII, No. 3 (June, 1946), and 
“Coordinates of Criticism in Ethical Theory,” Philosophy and Phenomenological 
Research, Vol. VII, No. 4 (June, 1947), especially pp. 554-559. 
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I 

The view that exploration of sociohistorical context yields a fuller 
understanding of ideas contains a number of distinct theses. One is 
the view that ideas have sociohistorical causes or are sociohistorical 
products. A second view is that ideas have sociohistorical functions 
or roles. A third — ^and much more difficult notion — is the view that 
ideas have sociohistorical content. In discussing these different theses, 
illustration will be taken primarily from philosophical ideas, and the 
question of possible limits of the thesis, e.g., in application to scientific 
ideas, will be raised subsequently. 

1. The causes of an idea. It is commonly agreed that ideas must 
have causes. As parts of nature they have physical causes, and as 
qualities of organic bodies they have physiological causes. As growing 
out of human experience they probably have determinate psychological 
causes. In historical writing there is usually very little reference to 
physical and physiological causes of ideas. Occasionally there are ref- 
erences to the psychological properties of thinkers as causally relevant. 
Thus Kant's moral rigorism is sometimes associated with anecdotes 
about his methodical habits, with the suggestion that his categorical 
imperative was produced by a personal order obsession. Schopen- 
hauer's pessimism is often treated in similar fashion. 

Materialist theory in its earlier forms stressed the physical and 
physiological phases of thinking. In ancient times Democritus identi- 
fied ideas with the movement of special fine round atoms. Seventeenth 
century Hobbesian mechanism reduced ideas ultimately, through sen- 
sation, to the meeting of external and internal (bodily) motions. 
Eighteenth century French materialism, when it did not, with Cabanis, 
reduce thought to a secretion of the brain, fitted man's mental life into 
a world described in the language of mechanics and physiology, supple- 
mented by the language of introspective psychology. Marxian dialec- 
tical materialism in the nineteenth century, treating ideas as reflections 
of the material world, both physical and social, first proposed a syste- 
matic theory of social causation of the development and career of 
ideas. 

The general view that ideas do not grow merely out of previous 
ideas, but stem from and change in response to changing human needs, 
is so widely established in historical and social investigation today as 
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to seem almost commonplace. Even where ideas develop simply as part 
of reflective inquiry by curious minds, there are causes to be sought 
for this comparatively rare phenomenon itself, the disinterested pur- 
suit of truth. And whether these causes are best described in the 
psychological terms of a surplus allotment of wonder or curiosity in 
some temperaments, or the social terms of scientists caught up in the 
movement of a class whose material interests are closely bound to the 
discovery of truth in special areas, is entirely an empirical matter upon 
which a disinterested sociology is not without evidence today. While 
there is no unanimity on the social coordinates to be used for the analy- 
sis — ^whether economic, narrowly technological, political, or simply 
diffusion from other cultures — there does seem to be dominant agree- 
ment that there are social causes. 

The dissenting opinion comes chiefly from those circles in liberal 
sociological theory that tend to deny all determinate causality in social 
aflFairs. Taking their inspiration from Max Weber, they end up with 
loosely related multiple factors, or even, going to an extreme, with 
nothing but parallels. Thus, the growth of the Protestant ethic paral- 
lels the growth of the rationalizing spirit of capitalism; hierarchical 
philosophic conceptions parallel hierarchical social structure; mecha- 
nistic conceptions line up alongside the spread of machine industry ; in- 
dividualistic morals keep pace with the growth of the open market. 
These are regarded as either parallels or interwoven factors, but no 
judgment of primacy or causal direction is permitted. On a purely 
common-sense level it would appear very difficult sometimes to avoid 
causal judgments. For example, during a great part of the nineteenth 
century there was a shift in the southern states of America from re- 
garding slavery as an unnecessary evil to justifying it as a positive 
good. This parallels the expansion of the cotton market as the inven- 
tion of machines for the textile industry and the tremendous growth 
of its trade created a veritable hunger for cotton. T. V. Smith, sum- 
marizing the process,^ has no compunction in concluding : ‘‘Economic 
advantage begot cultural compensations. Cultural compensations con- 
jured up humanitarian mitigations. Logical justification followed. And 
a certain spiritual sanctification crowned the whole.” Can there really 
be much doubt that such arguments as “Slavery is good for the slave/’ 
“It brings Africans to missionaries rather than missionaries to Africa,” 
“The Negro really has no soul,” ® had their social causes? 
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In such judgments of causality there is no special problem for the 
theory of ideas. Whatever interpretation of causality be taken in speak- 
ing of the causes of war, or the emergence of an institution, can like- 
wise be used in posing the problem of the causes of an idea, its emer- 
gence, and its development. This is not, of course, the place to enter 
into the over-all problem of the legitimacy of causal judgments in 
social science. It should be noted, however, that the denial of such 
causality leaves the phenomena of parallelism we have noted unex- 
plained. As a consequence it almost invites such theories as “preestab- 
lished harmony*' or “spirit of an age.” 

2, The functions of an idea. It is generally recognized today that 
ideas have not merely causes but also functions or uses, that they are 
or can be weapons. The meaning of such an approach varies. Some- 
times it points to the emotional role of ideas. Ideas, over and above 
their ideational content, give expression to or are associated with emo- 
tions, so that the use of the idea gives satisfaction to or is a way of 
controlling the emotion in oneself or others. William James, for ex- 
ample, classified philosophers as tender-minded (rationalistic, idealis- 
tic, free-willist, etc.) and tough-minded (empiricist, materialistic, fatal- 
istic, etc.).® Carnap holds to a somewhat similar view: monism ex- 
presses an even and harmonious life; dualism, life felt as an eternal 
struggle; realism, the extroverted constitution; idealism, the intro- 
verted type.^ Since, however, Carnap regards metaphysical proposi- 
tions as having no factual content, this expressive function constitutes, 
so to speak, the whole of the idea. 

Such a treatment, suggesting that certain ideas are only instruments 
for achieving emotional effects, has attained to some prominence in 
political theory. It is easy enough to point to Mussolini's letter to 
Bianchi demanding that a philosophy be produced for fascism in two 
months, for “Italian Fascism now requires, under pain of death, or 
worse, of suicide, to provide itself with a body of doctrine,” or to Hit- 
ler's reassuring explanation to an industrial leader that he was using 
socialist slogans because nationalist slogans alone would no longer at- 
tract German workmen.® Karl Mannheim points out the way in which 
what he calls “the particular conception of ideology” operates with a 
psychology of interests and first finds itself by unmasking doctrines to 
reveal the private interests that they serve.® Thurman Arnold in his 
Folklore of Capitalism has popularized the view that abstract ideas 
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operating in political and social life may serve ritual or emotional func- 
tions and hinder the satisfaction of concrete human needs. Writers 
like Lasswell, James Marshall, Burnham tend to regard abstract ideas 
and ideals largely as propaganda symbols J 

The Marxian view that the dominant ideas of an age express the 
interests of the dominant class may also be taken in this sense, that the 
ideas serve as weapons for the dominant class. But the theory also 
admits of other emphases as well. It may be a causal analysis pointing 
to class elements in the genesis of ideas. It may be a complicated thesis 
of social selection analogous to natural selection: all sorts of ideas 
arise, but those congenial to the dominant class achieve prominence. 
This analysis is most effective when it can predict the intellectual 
trend. An interesting example is Hilferding’s prediction in 1910, on 
economic grounds, of the role of racial ideologies.® Finance capital re- 
quires a powerful political state, the regimentation of independent indi- 
vidual capitalists at home, protection for the home market and conquest 
of foreign markets. This expansive force revolutionizes the Weltan- 
schauung of the bourgeoisie, condemns liberal humanitarian elements, 
free trade, the ideal of peace, and substitutes the might of the state. It 
alters the national idea : 

The economic advantage of monopoly is mirrored in the favored 
place which must be ascribed to one's own nation. The latter appears as 
chosen above all others . . . Thus in racial ideology there emerges a 
scientifically-cloaked foundation for the power lust of finance capital, 
which in this way demonstrates the cause and necessity of its opera- 
tions.® 

In addition to such combinations of causal and instrumental analysis 
of ideas, the Marxian theory may also, as we shall see, be a thesis con- 
cerning the content of ideas. 

The pragmatist philosophies elaborate the instrumental function of 
ideas most systematically. In Charles Peirce's initial formulation, ideas 
were regarded as rules of action,^® which, in itself, might point to a 
content analysis (that is what ideas really are) as well as an instru- 
mental one. In Dewey, however, the latter phase is dominant; ideas 
are instruments functioning in the resolution of problem situations. 
Portions of experience assume an ideational character by the role that 
they play; 'Tdeas are anticipated consequences (forecasts) of what 
ivill happen when certain operations are executed under and with re- 
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spect to observed conditions.” ^^And he attacks the traditional view of 
ideas as copies of perceptions for ignoring '‘the prospective and antici- 
patory character that defines being an idea.” The opposition to this 
broad operationalism comes largely, in the materialist-naturalist tradi- 
tion, from a realism which insists on a correspondence in some sense 
or other between experience and existence, in short, an essentially rep- 
resentative role for experience rather than merely a prospective role. 

3. The content of an idea. All treatments of ideas recognize, in one 
fashion or another, the existential aspect and the referential aspect of 
an idea. The latter — ^which is our present concern — has been referred 
to in many ways. Some use the omnibus term "meaning” ; others more 
technically speak of the "referent” or the "designatum.” Some nar- 
row it to the "mode of verification” of the proposed statement in which 
the idea occurs ; others prefer a more material treatment and speak of 
"the aspects of existence represented.” Logicians commonly refer to 
the "connotation” of the term. We shall here without further refine- 
ment speak of the "content of an idea” as quite literally what it con- 
tains or what is rendered clear in its analysis.^^ The central question, 
however, is what kind of analysis ; and the issues at stake in contro- 
versies on this question are largely problems of how the analysis of 
ideas is to be carried out. 

It is at this point especially that we find a marked difference within 
the materialist-naturalist tradition today. It is best seen, perhaps, in the 
contrast of the positivist logical analysis and the Marxian historical 
analysis of an idea.^^ In the former, the study of ideas is transformed 
into the study of language and its uses. Instead of analyzing ideas it 
analyzes terms, the rules for their combination, their transformation 
into other terms, and their application. A logical analysis thus yields 
the factual or scientific content of an idea, which is often regarded as 
the sense-perceptions with the prediction of which the analysis termi- 
nates.^^ Everything else is relegated either to an expressive or prag- 
matic function in the use of a symbol,^® or else to a causal examination 
of the situation in which the symbol is used. 

The common philosophic conception of an idea’s content does, in 
fact, tend to draw sharply the distinction between content and context. 
The career of an idea, and the existential conditions underlying its 
development, tend to be regarded as external to the idea itself. This is 
the domain of causality or natural history — the story of how ideas 
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are grasped, their influence over men when they are clearly understood. 
The studies of the social history of ideas are thus regarded as purely 
separable scientific ventures, irrelevant to the philosophical analysis of 
the ideas. History is thus intrinsically irrelevant to ideas, except where 
it is an inner history of their unfolding, or where the idea happens to 
be specifically about historical matters. There is even a standard fal- 
lacy — the ‘‘genetic fallacy’’ — to connote the confusion of the causal 
and ideational orders and the attempt to assess the content of an idea 
by the way it happened to come into existence. Hence the search into 
the context of philosophical ideas is often dismissed as irrelevant 
“psychologizing” or “sociologizing.” 

In the Marxian analysis, on the other hand, the exploration of 
sociohistorical context is relevant to the exhibition of the idea’s content. 
For example, Marx and Engels say of philosophic ideas, in The Ger- 
man Ideology: 

All epoch-making systems have as their real content the needs of the 
time in which they arise. Each one of them is based on the whole of 
the antecedent development of a nation, on the historical growth of its 
class relations with their political, moral, philosophical and other con- 
sequences.^® 

On the face of it, such a thesis has innumerable difficulties to over- 
come. In what sense, when Kant is discussing the a priori, Bentham 
the meaning of pleasure, Plato the immortality of the soul, and Aris- 
totle the law of contradiction, can they be said to be talking also and 
in an important sense about the needs of their time? Is it possible to 
carry sociohistorical coordinates into the very inner sanctum of ideas ? 
Does not the logical analysis of the ideas give us sufficient content to 
proceed to judgments of truth or intellectual adequacy? Why should 
the analysis of content be expanded in new directions ? 

The general thesis that an examination of sociohistorical context 
tells us more fully what ideas “are about” was perhaps implicit in the 
idealist conception of objective mind. Marx and Engels gave it a ma- 
terialist formulation and also offered a special theory of the kinds of 
sociohistorical factors pertinent. Since their time the general thesis has 
become the property of much practicing sociology, anthropology, and 
history, in so far as ideas are regularly dealt with by these studies in 
a social matrix. Mannheim, in attempting to found a sociology of 
knowledge, gave the thesis a specialized and at times almost predomi- 
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nantly political form. Dewey at times employs such a thesis in gen- 
eralized form, when he explains philosophical dualisms in terms of 
social cleavages and looks for the meaning of philosophical ideas in 
terms of the social practices in which they are embedded. 

It is quite clear, however, that materialist philosophy cannot hold to 
this thesis in an unrestricted fashion. For materialism operates with an 
epistemology in which true ideas are regarded as accurate reflections 
of the world, and it must therefore allow of some purely physical as- 
sertions. Engels sometimes, in fact, speaks almost as if the sociohistor- 
ical content of ideas were that part in virtue of which ideas deviate 
from truth: ‘‘Indeed the materialistic outlook on nature means no 
more than simply conceiving nature just as it exists without any for- 
eign admixture.'' This phase of the materialist writings leads Mann- 
heim to regard the Maxian contribution as negative, merely directed 
to unmasking opponents and unconscious of its own similar character. 
Actually, however, once we distinguish, in using sociohistorical con- 
text, the three separate elements of causality, function, and content, 
then there is no inconsistency in holding that all ideas have sociohis- 
torical causes, that most ideas have sociohistorical functions, that many 
more ideas than we think have sociohistorical content, that the truth or 
falsity of ideas is a thoroughly objective question not to be confused 
with the preceding propositions, and that the holding of true ideas has 
sociohistorical causes. 

In order to come to grips with the problems thus raised, and espe- 
cially to determine the scope and limits of the thesis concerning socio- 
historical content of ideas, it is necessary to explore the wider question 
of the extension of content as well as the specific one of extension to 
include sociohistorical content. 

4. The extension of content in the analysis of ideas. The first identi- 
fication of an idea is at most tentative. A statement about the content 
of an idea is an h)q)othesis for an inquiry whose terminus may very 
well be a stipulation. The inquiry is in the first place directed to the 
intentions of a man or group of men as expressed in action, speech, 
writings. In this sense the ideas we investigate for content are qualities 
of natural events over periods of time, which we call men thinking. 
The inquiry may be addressed to ourselves as well as to others. We 
may examine our own ideas in any field with the intention of exploring 
and articulating them. We may similarly examine other people's ideas 
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or the ideas of another age. Evidence and analysis are required to de- 
termine where the content of the idea begins and ends. The examina- 
tion of one’s own ideas has this distinctive mark, that the person him- 
self is examining them ; therefore the creative element is stronger, and 
examination may mean growth or alteration. If I discover discrepan- 
cies in my idea of ‘"content,” for example, I alter the idea. If I discover 
such elements in Aristotle’s notion of “nature,” I can only report that 
they are there and try to see them on a wider canvas in his writings. 

This example itself suggests one way in which content may become 
broadened beyond the initial elements identified, that is, when one is 
led on in the analysis by gaps and discrepancies. It need not be this 
alone. One may simply note relationships that suggest a demand for 
further specification, or even try out some theory of interpretation to 
see what light it sheds. 

In principle, the problem is the same in imagination, in perception, 
in art, in thought — that of drawing a line between data and interpre- 
tation ; and what I am suggesting is that no sharp line can be drawn. 
Suppose a man reports a dream and comes to interpret it in the psycho- 
analytic process in a given way. Why should the particular form of 
his first report determine in privileged fashion the content of the 
dream and everything else be regarded as its interpretation? In one 
sense, it is true, he dreamed (let us say) about a certain friend. He 
comes to see that the friend in the dream represented his father. Is it 
purely a verbal matter to say that his father was part of the content 
of the dream, or even that it was “really” his father he was dreaming 
about? Actually seeing the friend as the father may give a systematic 
character to the happenings of the dream which otherwise they would 
not have. The case is even clearer if we deal not with a person but an 
emotion. Erich Fromm, for example, says of faith : 

Psychologically, faith has two entirely different meanings. It can be 
the expression of an inner relatedness to mankind and affirmation of 
life ; or it can be a reaction formation against a fundamental feeling of 
doubt, rooted in the isolation of the individual and his negative atti- 
tude toward life.^® 

Presumably differential qualities of feeling would be involved which 
the individual, if sufficiently discriminating, might detect. But whether 
he did or not, if the psychological interpretation in a given case is cor- 
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rect, then the interpretation may be regarded as broadening the con- 
tent, rather than as simply giving a causal explanation of it. 

On the other hand, both in these cases and in ordinary perception, 
it is possible to pursue the opposite policy and insist on narrowing the 
content. The dream was not of the friend, but of certain color and 
shape patterns ; similarly, what you now see is not a man nmning a 
race, nor even a man running, but certain successive color and shape 
patterns. The feeling is not faith, but something much narrower — hope 
or anxiety. The various entities are either constructs out of feeling and 
sensation or, if you wish to be a realist, existing objects and attitudes 
which cause these feelings and sensations. The sole content of thought 
would turn out on analysis to be some type of sense data — b, view 
found in a number of the forms of positivism.^® 

Let us take a further example from the field of art theory. A paint- 
ing before you shows certain color and shape patterns. Or it shows a 
mother and child. Or it shows Mary and the Christ child. What is the 
content of the picture — sense patterns, familial relations with their 
emotional implications, a particular religious complex ? Even if we are 
concerned with aesthetic content, any a priori limitation really pre- 
sents a valuation. For example, defining the content as the one the ar- 
tist intended is a stress on communication as central value ; even then, 
the question of what is expressed by the artist would allow a fresh 
range of selection, from motives and feelings to patterns of the age of 
whose broader contours the artist may have been personally unaware. 

If the same analysis holds for the content of ideas, any attempt to 
limit the content to abstract or structural elements, to sensory elements 
or individual psychological elements, can only be regarded as valua- 
tional in character. The desire for a full elaboration of content, as 
against partial analysis, is likewise, of course, valuational, but the 
values it embodies are those of the fullest or most systematic descrip- 
tion of the world. Hence its intent is scientific understanding. 

5. The sociohistorical content of philosophical ideas. So far we have 
merely insisted on the right to look for sociohistorical content. It re- 
mains now to see whether and to what extent such content is really dis- 
coverable in philosophical ideas, and to what extent it is required in the 
analysis of an idea. 

Perhaps the simplest way to make the point is to examine a few 
ideas briefly. Take ethical ideas of an abstract order, such as justice 
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or equality. Can we really understand them by such definitions as 
"'Justice is giving each man his due” or such distinctions as Aristotle 
makes between arithmetic equality (everyone the same) and propor- 
tionate equality (to each what he deserves) ? Either the notions must 
be so refined as to be almost purely mathematical propositions, or else 
the meanings of "due,” "same,” "desert” require amplification. Aris- 
totle pointed out that what a man deserves is reckoned differently in 
an aristocracy, an oligarchy, and a democracy. 

Once the Platonic approach to pure ideas is abandoned, there is no 
reason to see the abstract formula as the idea and the interpretations 
as applications of the preexistent idea. Justice will mean simply the 
fundamental principles that systematize the operations of an existing 
legal system — e.g., its particular assumptions about property structure, 
responsibility structure, etc. Universal justice will mean any discov- 
erable invariant elements in such systems, or else the fundamental 
elements of a projected ideal system — where "ideal” refers to existent 
patterns of striving, with the aims of man seen in sociohistorical terms. 
Similarly, if we look at Engels’s treatment of equality as a moral ideal 
in his Anti-Duhring, we can see that he is not so much exploring causes 
or describing instruments as showing that the very idea of equality 
has had different meanings at different stages of man’s history. Among 
the Greeks and Romans it could not mean human equality, embracing 
slaves. In early Christianity it meant that all were equally born in origi- 
nal sin, the ideational expression of the status of slavery and oppres- 
sion. Among the bourgeoisie it means the demand for removal of class 
privileges ; while for the proletariat it means the demand for the aboli- 
tion of classes themselves. 

The idea of equality, therefore, both in its bourgeois and in its prole- 
tarian form, is itself a historical product, the creation of which re- 
quired definite historical conditions which in turn themselves presup- 
pose a long previous historical development. 

The conclusion of such an analysis is not merely that, without refer- 
ence to sociohistorical content, the idea is vague and confusing. This 
normative proposition is often asserted today in one or another fashion 
when a demand is made for specification of a term in observationally 
verifiable consequences, or in the semantic insistence that we speak of 
equality 1, equality2, equalitya. The significance of the analysis lies in 
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the hypothesis, over and above the assertions about good usage of 
terms, that the sociohistorical content is in fact present even where 
the terms are abstractly used. In short, it is the hypothesis that further 
analysis of text or context, in dealing with philosophical ideas, will re- 
veal sociohistorical content to complete the idea; that, without it, the 
idea is fragmentary. 

I should like to illustrate the thesis at this point from two philosophi- 
cal ideas which seem to me to be immeasurably clearer when so re- 
garded. Since they are well worn ideas from the philosophical stock, 
often treated and the center of many interpretations, whatever success 
is attained with them may be indicative of what may be achieved with 
other philosophical ideas. One is the Aristotelian idea of the mean; 
the other, the Benthamite idea of pleasure. 

As is well known, Aristotle uses the idea of the mean to identify 
virtuous conduct and the states of character which are virtues. If we 
ask ourselves, however, what after all is the idea of the mean, and 
explore the Aristotelian texts and the Greek cultural contexts, many 
phases of content arise as candidates. Abstractly regarded, the mean 
appears sometimes as the exactly right, measured out to the correct 
point, with a rejection of too much and too little. This is the artist’s 
or craftsman’s concept of due proportion. It also appears as a syn- 
thesis of opposing forces which do not disappear but are balanced in 
the resultant. It appears again as the cultural prohibition of “hybris” — 
a specific type of arrogance or ambition which, by aiming at what is 
more than one’s mortal lot, invites the envy of the gods. And in Aris- 
totle’s Politics it appears quite definitely and explicitly as the compro- 
mise between oligarchy and democracy, a kind of middle-class rule to 
avoid the disorder attendant on the strife of rich and poor. The first 
temptation, from the point of view of traditional philosophical habits, 
is to call the abstract content the idea, and to speak of the others as 
applications. But such selection of the abstract elements for a central 
and identifying role appears arbitrary, once the full range is exhibited. 
A second way out is to start with a plurality, and speak of meani, 
mean2, means, and mean4. But this may beg the question by stipulating 
that they are distinct and unrelated. Of course they may be; but this 
is a hypothesis about Aristotle’s writings and ideas which requires 
testing. Perhaps the fairest approach is to recognize that identification 
of the idea may start with any phase, that many phases of content may 
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be discovered, that whether they are to be regarded as phases or as the 
content of distinct ideas is itself to be decided by what degree of unity 
one actually discovers in the analysis. This implies that criteria of unity 
can themselves be worked out in the systematic study of ideas. One of 
these, in the case of a single writer such as Aristotle, would be, no 
doubt, the degree to which he intends his various treatments to be 
dealing with the “same'' idea; others would be the degree to which 
they are bound together by common procedures or central purposes. 
Without entering at this point into the fuller investigation of relation 
of phases of content, it is clear at any rate that, once a minimum of 
unity is established, we may speak of the one idea and its various 
phases of content. And if the analysis is correct, clearly the substantial 
political and cultural content in the idea of the mean cannot be ignored. 

The case of pleasure in Bentham's ethics shows this even more 
clearly. The questions of the meaning of ‘‘pleasure’' in Bentham's use, 
whether it has the additive properties he assigns to it, how one can 
speak of a whole of pleasure when it is a fleeting feeling, why every 
man should be regarded as the best judge of his own pleasures, and 
numerous other issues, are familiar enough in the controversies over 
the logic of hedonism. Now there is no doubt that one phase of the 
content of the idea of pleasure is the psychological one : it refers to a 
type of feeling with which we are introspectively familiar. But the 
feeling as we so discover it scarcely seems to have the properties Ben- 
tham assigns to pleasure either explicitly or implicity in the way the 
idea appears in his ethical, legal, and political writings. The furthest 
we can get, if we limit our analysis to the psychological content, is to 
criticize factually Bentham’s psychology and to wonder why he made 
such obvious blunders. Or we can try to save him by arguing that even 
if pleasure is not an extensive magnitude a revised Benthamism can 
get along with it as an intensive magnitude. If, however, we pay atten- 
tion to the sociohistorical phase of content, much becomes clear that 
before was puzzling. Bentham turns out to have his eye not on sub- 
jective feelings, not on behavioristic description of patterns of prefer- 
ence, but upon the acquisition of wealth as a typical and dominant 
goal of his time. The properties he assigns to pleasure are the proper- 
ties of money, and the reduction of all specific value qualities to pleas- 
ure is, in effect, the reduction of all aspects of human activity to the 
test of yielding wealth.^^ If this is so — and the evidence seems to me 
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to support it — can one really understand the ethics of hedonism, both 
in the origin of modem Utilitarianism and in its various historical ex- 
pressions, without embracing the sodohistorical elements — ^institu- 
tional, cultural, and specifically historical — as part of the very content 
of the idea of pleasure? 

At this point let us state the view in its minimal terms : philosophical 
ideas have different phases of content, among which sociohistorical 
content may often be found. In the examples of the mean and pleasure 
we recognized abstract, psychological, general cultural, and specifically 
sociohistorical phases. There is, of course, no a priori limit to the 
types of phases there may be, just as we saw before that there was 
no a priori limit to the expansion of content. 

6. Relation of phases of content. The next problem that naturally 
arises is whether the various phases are to be regarded as independent, 
a simple plurality, or whether their relations are to be construed in a 
specid way. All sorts of metaphors are sometimes used to suggest a 
relationship. For example, one phase may be said to be the “garb" or 
“cloak" for a second, to “reflect" or “express" or “represent" it. Obvi- 
ously these problems reproduce with respect to ideas the problems of 
the relations between economic, political, religious, intellectual, and 
other phenomena. A full examination of the question would involve 
analysis of the reflection or expression relation in much greater detail 
and with greater specificity than, the distinction of causality, instru- 
mentality, and content, made above. Although the metaphor in “reflec- 
tion" is that of mirror image, involving correspondence of outline, this 
need not be the sole relationship involved. Just as the meaning of “rep- 
resentation” varies in each of the arts, even though in a general sense 
art may be representative, so the ways in which some phenomena re- 
flect others may be quite diverse. The ways in which a charred scene 
reflects the fire that preceded it, an action reflects a purpose, an ideal 
reflects a need, a dream reflects a wish, an instrument reflects a pur- 
pose, are quite different. There may also be secondary senses : A may 
reflect B because central parts of A reflect B, or because A is con- 
structed by procedures that were developed in the construction of B, 
and so forth. A critical analysis of such relationships in the light of 
scientific results in the relation of phenomena would provide the con- 
ceptual tools for connecting the phases of content in an idea. 

The relation of phases of content may be studied at a particular time 



THE THEORY OF IDEAS 


433 


or over a period of time. The relation of primacy in content, for ex- 
ample, may sometimes refer to stability ; thus ritual may be primary 
in comparison to myth in the content of a single religious complex, in 
the sense that it remains the same while explanatory myths associated 
with it may shift. Or judgments of primacy may refer to causal rela- 
tions. Or they may refer to purposes, as when one compares a political 
platform to the interests to which it “gives expression.” 

To examine more carefully the problem of relationship, let us look 
at another old philosophical illustration, the question raised by J. S. 
Mill whether there are qualities of pleasure. Bentham said that, pro- 
vided the amount of pleasure is the same, pushpin is as good as poetry 
to those who prefer it. Mill was unwilling to. have the superiority of 
pleasures of the intellect over those of the body lie merely in “greater 
permanency, safety, uncostliness, etc.” He claimed an intrinsic qualita- 
tive difference. 

If I am asked, what I mean by difference of qualities in pleasures, 
or what makes one pleasure more valuable than another, merely as a 
pleasure, except its being greater in amount, there is but one possible 
answer. Of two pleasures, if there be one to which all or almost all who 
have experience of both give a decided preference, irrespective of any 
feeling of moral obligation to prefer it, that is the more desirable 
pleasure. 

And his defense of the view concludes: 

It is better to be a human being dissatisfied than a pig satisfied ; bet- 
ter to be Socrates dissatisfied than a fool satisfied. And if the fool, or 
the pig, are of a different opinion, it is because they only know their 
own side of the question. The other party to the comparison knows 
both sides.** 

On its face, this argument (like the original Benthamite hedonism) 
appears to concern what may be found on introspection; namely, 
qualitative distinctions in the feeling of pleasure. In fact, however, aii 
important political potential readily appears on analysis. Bentham 
took every man to count as one and gave him permission to decide for 
himself about his own values. Mill not merely appealed to discriminat- 
ing persons and made their decision concerning what is good for the 
"fool” decisive, but even risked the general equalitarian assumption, 
since a “wise man” might claim more recognition for his qualitatively 
higher desires than the “fool” for his. 
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What other phases of content can be discovered in this idea of dif- 
ferences of qualities in pleasure ? One is tempted to look for a personal 
psychological phase in an overintellectualized man of sensitive spirit. 
Perhaps this is so ; certainly a marked preference for intellectual over 
bodily pleasures is part of the very content of the idea. But a careful 
study of Mill's other writings expands the content much further. One 
is struck by the formulation of the central problem in Liberty: the 
assumption that democratic government is as good as established, and 
that therefore the chief theoretical task is to set a limit to what major- 
ities may do to minorities. His Representative Government, moreover, 
indicates a mistrust of the people at large, in a number of ways. Recog- 
nizing the major divergent directions of interest as laborers and em- 
ployers, he thinks that both interests ought to be equally represented 
in influence in Parliament, 

since, assuming that the majority of each class, in any difference be- 
tween them, would be mainly governed by their class interests, there 
would be a minority of each in whom that consideration would be 
subordinate to reason, justice, and the good of the whole; and this 
minority of either, joining with the whole of the other, would turn the 
scale against any demands of their own majority which were not such 
as ought to prevail.** 

He thinks that only those who pay taxes should elect those who vote 
the taxes, that those on relief should be disqualified from voting. He 
thinks that intelligence and virtue entitle a man to more weight in vot- 
ing, but he adds that it is '‘entirely inadmissible, unless as a temporary 
makeshift, that the superiority of influence should be conferred in con- 
sideration of property.” This is only because higher education is pre- 
sumed in the wealthier ; thus, too, the liberal professions entitle a man 
to plural votes. The poorest man, however, should have a right to 
present himself for examination to prove his higher worth.*^ 

It is clear from such materials, which can be multiplied, that what 
separates Mill from the earlier utilitarian attitude— epitomized in the 
Benthamite insistence that all pleasure differences are purely quantita- 
tive and the postulate that every man counts as one — is not an issue in 
introspective psychology but the beginning of a contractionist attitude 
towards the expansion of democracy. Mill's father, James, had com- 
plete faith in the acceptance of middle-class leadership by the mass of 
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men. But by the middle of the nineteenth century the struggle deep- 
ened ; the socialist and communist movements arose. The revolutions 
of 1848 showed the depth of the cleavage between middle class and 
workers. The development of industrialism did not spread the benefits 
to the degree promised, but brought the misery that necessitated Fac- 
tory Acts and subsequent social legislation. Mill, in the very act of 
fighting for the extension of the franchise, in struggling for the wider 
spread of benefits, found within himself, in spite of his humanitarian 
outlook, a growing mistrust of the people, and wanted them kept from 
full power. This is the sociohistorical content of the idea of qualitative 
differences in pleasures. One can find it by careful examination of 
Mill's texts. One can also see it in the fuller study of political theory of 
the nineteenth century. Mill told as much in his Autobiography, when 
he confessed that he had begun as a laissez faire advocate and a demo- 
crat, and was ending as a kind of socialist but less a democrat. 

If, in this example, we ask what is the relation of the phases of con- 
tent, we can see that the sociohistorical aspect stands out prominently. 
It tells us what the idea is essentially about. The other phases do not 
disappear, but they fall into place tied together and systematized by the 
sociohistorical content. Looking back at the examples given above, 
we can see that only by focusing on the successively broadening de- 
mands for removal of discriminations, class privileges, and classes is 
the idea of equality fully clarified ; only by seeing that we are faced 
with the demand of a middle class for political power, and a middle- 
class ethic cast in the categories of craftsmanship, do we fully grasp 
the Aristotelian idea of the mean ; only by keeping our eye on the proc- 
ess of accumulating wealth in the typical amassing of profit in the 
period of the industrial revolution do we get to the heart of Bentham's 
idea of pleasure. For only in such ways do the actual ideas, with all 
the properties they are assigned in the original texts and all the func- 
tions they serve in the contexts, really ‘‘make sense." 

The sociohistorical content, where it is found, thus rounds out the 
idea and brings fuller understanding. It does this not merely in the 
psychological or phenomenological sense of completing what stands 
out as incomplete and calls for completion, but in the logical sense in 
which a wider picture provides elements that systematize disparate 
fragments and reconcile apparent discrepancies. How far this proves 
to be generally the case, or in what areas of thought sociohistorical 
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content where present may play a subsidiary rather than a unifying 
role, can only be discovered by careful specific historical and philo- 
sophical analysis. That materialists have been conscious of the im- 
mense labor required in such analysis may be seen from the remark of 
Engels : 

The development of the materialist conception even in regard to a 
single historical example was a scientific work which would have de- 
manded years of tranquil study, for it is obvious that nothing can be 
done here with mere phrases, that only a mass of critically viewed, 
completely mastered historical material can enable one to solve such a 
task.2® 

But the light shed by such an approach in the last century of philoso- 
phy would seem to be sufficient warrant for regarding the general 
hypothesis of sociohistorical content in philosophical ideas at least as 
a promising heuristic principle. 

7. Summary and formulation of the sociohistorical context hypothe- 
sis, The general hypothesis that an analysis of sociohistorical context 
is relevant to analysis of ideas may be summarized briefly at this point, 
putting together the various elements we separated for exploration. 
It constitutes in the first place a recommendation that in beginning the 
investigation of ideas one set up first the specific sociohistorical coordi- 
nates of the situation in which the ideas — at least the philosophical 
ideas — occur. It then predicts that causal elements, functional elements, 
and (with limitations to be discussed below) content elements — all so- 
ciohistorical in character — are discoverable, and where discovered 
will be found to play a central rather than a subsidiary role. The exact 
meaning of ‘'centrar’ varies, of course, according to the type of in- 
quiry. The three elements we have distinguished may themselves be 
related or independent. For example, in the case of Mill discussed 
above, it is probably true that the historical situation of the nineteenth 
century was a great part of the cause of his attitude to the people. But 
the sociohistorical content of his view would still be the same (pro- 
vided that he had written the same books) even if his attitude had been 
caused by an earlier devotion to Plato, or even if it had been caused 
by an intense emotional attachment to someone who held that attitude. 
Again, the ideas, whether they have or have not a social content, may 
have social causes and serve social purposes. Thus Mill makes clear 
in Chapter III of his Autobiography that his attempt to build an in- 
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ductive logic was, in effect, a revolt against an autocratic or authori- 
tarian mode of reasoning. 

The hypothesis of the relevance of sociohistorical context to the 
analysis of ideas thus constitutes a composite picture whose various 
elements may be united in a general theory of the evolutionary devel- 
opment of human consciousness. As Marx and Engels put it in the 
Communist Manifesto: 

Does it require deep intuition to comprehend that man’s ideas, views, 
and conceptions, in one word, man’s consciousness, changes with every 
change in the conditions of his material existence, in his social relations 
and in his social life? What else does the history of ideas prove than 
that intellectual production changes its character in proportion as ma- 
terial production is changed ? 

It follows also that we must distinguish between the general or mini- 
mum thesis that sociohistorical coordinates are integral to the analysis 
of ideas, and the specific thesis that these coordinates are of a definite 
sort. The general thesis seems already to be involved in much of the 
treatment of ideas in the social sciences. When an anthropologist, for 
example, investigates a myth, he may find it expressive of the history 
of the people, or the typical repressions associated with the familial 
pattern, or almost any phase of cultural life. The understanding of 
the myth or of a folk tale requires completion by the fuller picture. 
Even philosophical ideas, when studied by the social historian, are 
commonly seen as soaked in history, and changing in response to needs 
and circumstances. 

A specific thesis that the sociohistorical coordinates are of a definite 
sort rests upon establishing a theory of social phenomena in general, 
therefore including ideas. Such theories of history have involved such 
specific coordinates as technology, struggle for power, and mode of 
production. 

8. Sociohistorical context and mathematical and logical ideas. Con- 
troversies about the sociohistorical context of mathematical and logical 
ideas are considerably clarified by a distinction of the different phases 
of the context hypothesis. It is clear that the history of mathematics 
as part of human history is considerably enriched by causal and func- 
tional accounts — the land-measuring origins of geometry, the practical 
origins of counting, the rhetorical-political as well as the scientific ori- 
gins of logic, the ethical and political use of mathematical eternity, 
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the relation of specific branches of mathematics to industrial and tech- 
nical needs of their day. It is equally clear, however, that such histor- 
ical analyses are not substitutes for content analyses nor for assertions 
about the content of mathematical ideas. The question to what degree 
mathematical and logical ideas may be developed independently of 
existential assertions, and to what degree these existential assertions, 
being scientific, have sociohistorical phases of content, can be resolved 
only by mathematical and scientific analysis and investigation. 

Whatever the outcome, one need not, of course, assume a meta- 
physical domain of mathematical or logical ideas-as-such. The ideas are 
someone’s ideas (individual or group) and have to be investigated as 
such. Thus, if part of Plato’s idea of mathematical ideas is that they 
are forms grasped by the soul as distinct from the body, then there is 
clearly some psychological and probably considerable social content in 
his mathematical ideas. On the other hand, modern logicians often 
claim to have purged 2 + 2 = 4 and a = a of all material, not merely 
ideological content. Their propositions are taken to be analytic truths ; 
their definitions, simply nominal equation of sets of marks ; their pos- 
tulates, sentential functions constituting complex nominal definitions. 
No vestige of psychological content remains : not-/> is neither vehement 
nor mild in its rejection of p. The purest mathematics becomes, as 
Russell is fond of pointing out, an idea of nothing in particular. If, in 
fact, a pure mathematics of such a character is an accomplished fact — 
and this is a mathematical and logical problem — and if no assumptions 
about our world are smuggled in, in the process of its development,^"^ 
then the sociohistorical context hypothesis may be satisfied with ex- 
pounding causes and functions. 

If, however, logical ideas are regarded as metaphysical, or as onto- 
logically grounded, as some have been prone to regard them in the 
history of philosophy, then they gain the widest content ; and it is not 
surprising that part of this content, even apart from cause and func- 
tion or role, should be sociohistorical in character. For example, the 
laws of contradiction and excluded middle, in Aristotle, are more than 
purely tautological assertions capable of exhibition by the truth tables. 
They express the concept of a fixed order of nature, and are therefore 
an integral part of his teleological world outlook. In their denial, as 
Aristotle explicitly says,^® ‘‘those who talk like this do away with sub- 
stance and essence, for they are compelled to assert that all things are 
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accidents, and that there is no such thing as ‘being essentially man' or 
‘animal/ " And to do away with substance means, in various fields, to 
deny natures or immanent designs in things. The laws of logic in 
Aristotle have many phases of content: instantaneous substantival 
change, for one thing, in physical theory, as well as fixed motions and 
places for physical elements; fixed species in biology; fixed human 
nature and fixed goals in ethical theory ; fixed social places in political 
theory (natural slaves and natural subordination of women), etc.^® 
It is not surprising, therefore, that when Engels comes to attack the 
proposition that a = a he deals with it as fundamentally the problem 
of permanence and change.®® With reservations, he allows its use in 
mathematics, where he regards it as tautological, and its everyday ap- 
plication to small-scale conditions or brief periods of time. But he re- 
jects it for nature, arguing that the individual changes, the species 
change, the laws change. He takes the old laws of logic, therefore, to 
be false. There is a real issue between Engels and Aristotle ; but it is 
a question of science, not of tautologies.®^ 

9. Sociohistorical context and science. There are, of course, many 
aspects of science as an enterprise or going concern which call for 
sociohistorical explanation that is causal or instrumental. And this is 
what is involved in many controversies about the sociohistorical 
character of science. A materialist sociohistorical approach often ex- 
plains what aspects of scientific work are stressed or neglected, and 
why. It shows what problems are set by dominant industries and social 
issues. It may also explain how, by a kind of overdetermination due to 
stimulation and direction of human inventive energy, discoveries of 
one kind or another are matured and hastened. And it likewise often 
explains why inventions once made are sometimes utilized, sometimes 
neglected or suppressed. These are problems primarily of the history 
of the growth of scientific knowledge and its utilization, not its content. 

Again, there are aspects closely bound up with the way in which 
science is conceived, which appear to have a sociohistorical character. 
The inner texture of scientific theory has often been cast in an 
ideological mold — for example, when scientific laws are conceived of 
as inalterable expressions of God's will, or as conventions expressive 
of human subjectivity. And indeed the full sociohistorical context (in- 
cluding probably content elements) of traditional rationalist and 
empiricist approaches constitutes a still insufficiently explored segment 
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of western history and philosophy. But all such studies are clearly con- 
cerned with the sociohistorical content of specific philosophies of 
science, rather than with the results of science. 

Even when ideological elements and specific or local sociohistorical 
aims are removed, there remain certain values in the basic aims of 
the scientific enterprise. Truth is not itself identical with reality or 
existence; it is a characteristic of some of men's beliefs, assertions, 
and opinions — ^in short, a property of the effort by men to see existence 
as clearly as they can. And this effort contains commitments which are 
clearly valuational in character. From the old determination to “save 
the appearances" (i.e., so to frame theories as to neglect none of the 
phenomena) to the formulation of experiments as questions to nature 
on which nature, not human wishes, shall give the answer, there is a 
deliberate harnessing of desire to what we may call a correspondence 
goal and the prediction and control that it entails. This is recognized by 
various philosophies in the common formulation that science seeks the 
dependable features of our world. The pragmatist may interpret this 
as turning truth into a value ; the positivist may take it to be a con- 
ventional definition of science ; the materialist may regard dependability 
as a criterion of correspondence. But all can agree on the presence of 
the value elements in the aims definitive of the scientific enterprise. 
The question then remains whether a sociohistorical content is to be 
found in the values themselves. 

This problem presents a difficulty only if “sociohistorical" be taken 
in the narrow sense of class viewpoints or of political perspectives. 
There are elements in a society which give expression to its mode of 
production more directly. For example, among the relations of pro- 
duction today there are elements in the organization of work which 
express the necessities of large-scale technology, closely bound with 
elements expressing the capitalist control over technology. The whole 
of the history of practical activity, from the discovery of fire and 
agriculture through the development of handicrafts and then of 
machine industry, and so forth, enmeshed as it is by characteristics 
whose determination is more narrowly political, constitutes the growth 
of the struggle against nature. And this battle against nature, this 
growth of effective freedom, constitutes the sociohistorical basis of 
the widening of the area of prediction and collective control by the 
clearest presentation of nature's ways.®^ The removal of all ideological 
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elements from science thus frees it of class purposes, but not of basic 
human aims. 

There remains still the central question whether there are socio- 
historic elements in the results of science, not merely in its genesis, 
utilization, and basic aims. Certainly in dealing with the social sciences 
this may well be the case. The hypothesis that the study of man is 
sociohistorical in some fundamental aspect is a plausible one which 
has considerable evidence on its behalf. Thus, it would be contrasted 
with the view that the behavior of men can be scientifically explained 
in terms of biological factors alone, or in terms of an individualistic 
psychology, or of moral universals, and so forth. It is strengthened by 
the degree to which many human characteristics thought to be physio- 
logically grounded turn out to be social products, by the extent to 
which economics has become infused with historical and institutional 
content, instead of being constituted by the deductive elaboration of 
the activity of an abstract ‘'economic man,*^ and so forth. 

In some of the sciences of nature, there may be some sociohistorical 
content in an accidental sense — only to the degree to which the actual 
phenomena themselves may involve human participation. Thus, the 
study of the development of animal forms in the last five thousand 
years certainly involves reference to domestication ; and the future of 
many meteorological and geological phenomena will probably require 
some reference to control activities of men, the specific character of 
which will, no doubt, involve sociohistorical components. But there are 
obvious limits to these components, and in the past certainly their role 
was less. The question we are considering therefore stands out most 
clearly on its philosophical side if we ask whether there is any socio- 
historical content to the results of the physical sciences, i.e., the ac- 
cumulating body of scientific laws or truths about the physical world — 
quite literally, the mathematical equations which together with specified 
operations yield predictable results. 

At this point, certain philosophical approaches may be tempted to 
seek a persistent human element. For example, it may be said the 
picture of the results of science at any time will include not merely 
laws and operations, but a full description of the equipment with which 
the operations are concerned, plus relevant elements of scientific 
techniques in construction and utilization of instruments. Can a socio- 
historical phase of content be found in this area which bulks large in 
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modern science? It might even seem that the operationalist element in 
scientific theory would make such techniques and instruments relevant 
to the full specification of operations and therefore to the content of the 
science, and not merely limit them to the conditioning effect of tech- 
nology on the growth of the science. In this sense, a full account of 
scientific results at any given time, the argument runs, includes some 
reference to the state of technology of that time. And similar arguments 
are implicit in the pragmatic effort to see the results of physical science 
as in some sense an extension of “experience.” 

As was noted above, such a course of argument is not available to 
the materialist approach. For it is not ready to resolve science into 
statements about operations and their relation, and insists that the 
results of science be taken in some sense as telling us about the world ; 
and it accepts quite literally the scientific view that the world existed 
before man. Therefore the sociohistorical character of scientific in- 
struments will be taken quite literally to refer to the instruments of 
scientific inquiry rather than the results of scientific inquiry. And such 
sociohistorical elements could appear in the results of science only as 
explication of the relative or conditioned element in the result. In short, 
if the results of science at any time are regarded as “relative truth,” 
the sociohistorical element enters only into the “relative,” not into the 
“truth.” 88 

In general, it follows, the materialist approach to ideas is not limited 
to a sociohistorical approach. In the theory of physical science, the 
historical element may be relevant to the content of scientific re- 
sults, since laws are interpreted, roughly speaking, as describing the 
regularities in the occurrence of material processes at a particular stage 
in the development of matter. But such attention to the change of laws, 
the emergence of new laws and new levels, and so forth, involves no 
special reference to the human or the social, and the historical stress is 
equivalent to a stress on the primacy of change. In short, the socio- 
historical represents only one phase of the material-historical. 

10. Sociohistorical context and truth. In all these various ways in 
which sociohistorical context enters into science, no one can be in- 
terpreted as humanizing truth or rendering it other than “objective.” 
This has, of course, been a central question in such discussions. For 
example, Mannheim struggles with what appears to be the contradic- 
tion of maintaining a social point of view concerning ideas and hold- 
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ing to an objective theory of truth, and he abandons the latter, at least 
in historical and political science. He takes Marx to have discovered 
that there is a class or political view of knowledge and to have revealed 
the phenomenon of a false consciousness in historical classes.®^ But he 
believes that Marx used this only against his enemies, insufficiently 
recognizing that the analysis could be used against his own side. 
Mannheim distinguishes clearly between treating the sociological 
analysis as an analysis of motives — o, narrowly genetic point of view — 
and discovering whole outlooks inherent in opposing political groups. 
In the social process, “Every view should be equated with the social 
position of the observer. If possible, it should be investigated in every 
case why the relations appear as they do from every given standpoint." 
He aims “to distinguish and isolate diverse styles of thinking and to 
relate them to the groups from which they spring." In some sense 
or other he takes these thought styles to be integral to the content of 
the group’s thought, and when he comes to problems of validity of 
ideas, he takes a position in between the irrelevance of group perspec- 
tive to the establishment of truth and its entire adequacy for determin- 
ing truth. And he believes that in some way epistemological concepts 
must be revised to take account of this view. But precisely how the 
nature of the genesis of an assertion becomes relevant to its truth is 
not clear, even after much discussion.^® 

Perhaps the nearest approach to it is his statement : 

In certain areas of historical-social knowledge it should be regarded 
as right and inevitable that a given finding should contain the traces 
of the position of the knower. . . . The problem is not how we 
might arrive at a non-perspectivistic picture but how, by juxtaposing 
the various points of view, each perspective may be recognized as such 
and thereby a new level of objectivity attained.®’^ 

It is to be noted in this connection that he has previously adopted the 
view that all historical knowledge is relative to the position of the 
observer, that a dynamic synthesis is required, which must be re- 
formulated from time to time.®® And faced with the question how this 
can be done by perspective-bound groups, he takes refuge in the in- 
tellectuals. For they feel the impact of different classes ; they alone are 
in a position to choose their affiliation ; they are capable of carrying out 
their mission, which is “the discovery of the position from which 
a total perspective would be possible." ®® Mannheim’s questioning here 
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whether “it is desirable to throw overboard all of the opportunities 
which arise out of their peculiar situation/’ a situation in which a wider 
area of choice brings a need for total orientation and synthesis, shows 
pretty clearly the sociohistorical content of his own approach — the 
dilemma of the intellectual in our day. But this is the best he can offer 
in the way of objectivity in social knowledge. 

By contrast the Marxian theory is adamant on the objectivity of 
truth. No one in modern epistemology is more insistent than Lenin in 
his Materialism and Empirio-Criticism on the absolute truth which 
science, with its relative truth at any time, is constantly approaching. 
And in the whole of the analysis above we have seen that the socio- 
historical context hypothesis is concerned either with the cause and 
function of an idea (and does not discuss its truth) or with expanding 
the content of the idea and relating elements of its content (in which 
case the question of its truth arises only after the content has been ex- 
panded, and the answer is a matter of objective inquiry). Of course 
in the process of expansion the form of the question may change. 
Instead of asking Mill’s question if there are qualities of pleasure, we 
might ask at the end if in the light of his own high evaluation of in- 
dividuality his fear of the masses is well grounded. Whether the answcx 
is Yes or No — I should say it is No — ^the resolution of his question is 
a scientific matter. Similarly, just as a question may be answered in a 
rough way prior to analysis, and after analysis may scarcely seem to 
need an answer, so many questions may tend to disappear on a fuller 
analysis, not because they are juggled away, but because they are 
answered on the road to clarification of content. In this respect philo- 
sophical materialists tend to the view that questions about personal im- 
mortality are not well answered merely by showing that all perceptible 
consequences that could be deduced from the hypothesis that Mr. A 
now is a disembodied spirit are not verified or are unverifiable. They 
are better answered by expanding the content of the idea until it 
appears as the demand for a richer quality of life in the context of a 
collective insecurity engendered by lack of control over nature and the 
conflicts of man against man. Such a transformation has probably 
answered the question in its analysis of man along the way. And where 
desired such steps may be rendered explicit. 

It need scarcely be added that there is no inherent obstacle to apply- 
ing the general thesis to itself as an idea, and that there is a socio- 
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historical context to the very idea that ideas have sociohistorical con- 
tent. It consists of placing the philosophical and scientific enterprise in 
the vanguard of the collective effort of mankind to achieve a greater 
measure of freedom, and thus giving human reason a greater scope in 
the direction and organization of human affairs. 

II 

It is perhaps overpresumptuous, after dealing in such small compass 
with so vast a problem, to try to dispose of two equally broad topics 
as corollaries of the above analysis. This is by way of apology for the 
programmatic formulation of what follows on the relation of theory 
and practice, and on the role of ideas in history. 

The thesis of the unity of theory and practice summarizes results 
and attitudes in metaphysics, epistemology, methodology, and ethics. 
Its spread may be indicated briefly. 

As a metaphysical theory it is primarily antidualistic. If theory be 
taken as thinking and practice as doing, the unity of the theory and 
practice is in general form supported by all the philosophies that 
struggled against the Cartesian dualism, in which thinking was the 
work of mind or soul and doing the work of body. The view that mind 
and all its works arose in an evolution of matter and development of 
the universe thus constitutes the broadest philosophical content of the 
thesis, and it rests on the results of the sciences in many different fields. 

As an epistemological thesis, the view of the unity of theory and 
practice is often expressed by materialists in the theory that ideas 
reflect the movement of matter or the properties of existence. In socio- 
historical terms this is the theory of causality, instrumentality, and 
content discussed above. In psychological, physiological, and physical 
terms it is the familiar scientific attempt to trace the processes of per- 
ception, feeling, and thought as qualities of situations of organism and 
environment interaction. This is all that need be involved in a material- 
istic representative theory of knowledge. Clearly, it is a far cry from 
the traditional copy theory in the sense which a Lockean dualistic 
formulation employs. 

As a methodological thesis, the unity of theory and practice sum- 
marizes a hard-won principle of the psychological and social sciences — 
a kind of functionalism which is the counterpart of the expansion of 
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content of ideas examined above. Thus a Freudian postulate that there 
are no chance elements in the mental life becomes, in effect, a demand 
that some functional role be found in the personality development and 
expression of the given individual to which the mental element may be 
related. The historical and anthropological treatment of religion and 
philosophy as in part emotional security techniques of man in the face 
of an unknown world, is also a demand for exhibition of the practical 
side of theory. And conversely, the whole growth of the psychology 
of personality and of the systematic study of societies lends its weight 
to the view that human practice is not best regarded as random move- 
ment of organic bodies but involves determinable systematic relation- 
ships. Such methodological principles and the successes they bring add 
their weight to the general thesis of the unity of theory and practice. 

Perhaps the most difficult aspect of the theory is to be found in the 
ethical domain. For here it has both descriptive and normative com- 
ponents. It tells a man that, whatever he may say, his theory has a 
practical side, and at the same time often urges him not to divorce 
theory from practice, which, if the descriptive component is correct, he 
cannot really do anyhow. The relationships involved obviously call for 
careful analysis. 

The descriptive component represents a methodological principle in 
the description of a man's values which is as old as Socrates. Socrates 
contended that no man really knows the good and does evil. Aristotle's 
treatment of the problem centers about describing the way in which 
passion blinds a man at the moment of action so that, although in one 
sense he knows the good, in another he forgets it. The whole of the 
ethical literature about moral principles and their relation to choice 
grapples with the same problem. The results may be expressed as a 
resolution, widely held today, that a man's values are to be described 
as some function of his choices actually made or his directions of 
striving, rather than simply in terms of principles preached or even 
beliefs entertained. Theory is thus formulated initially as a systematic 
pattern of practice. 

The fact that there is a normative element therefore does not deny 
the relation of theory and practice but points to the added value of its 
conscious recognition. To tell a man not to divorce theory and practice 
is to warn him not to neglect the practical side of his theory or the 
theoretical side of his practice. It is also to recognize the way in which 
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consciousness of thdr relation may modify the subsequent character of 
both. This raises the problem of the role of ideas in history, at which 
we shall look below. 

If the thesis of the unity of theory and practice* has such wide im- 
plications and appears to be supported on so many fronts, two tasks are 
required in its explication. One is an extensive analysis of its meaning 
and the variety of specific relations in the different fields, and this 
obviously cannot be undertaken here. The other is some explanation 
of the appearance of separateness which has characterized theory and 
practice, and an estimate of what bases there may be for the relative 
separateness which makes it possible to speak of their tmity in more 
than the historical sense of correcting a false dichotomy. 

The latter task is not an a priori matter. Physiologically, the problem 
fs that of the evolutionary development of the brain and its activity in 
relation to the motor activity of the rest of the body. Culturally, the 
problem is that of the growth of language and symbolic systems (from 
ritual to pure mathematics). Sociologically, the problem is essentially 
that of the division of labor; it includes the story of the historical 
separation of '‘brain” and "brawn,” the development of intellectual 
classes,^^ and the separation and separate functioning of philosophers, 
scientists, and so forth. The separateness of theory thus reflects the 
physical and social separation processes ; but the content, origin, and 
reference of theory is existence in all its qualities, on all its levels, and 
with all its conflicts. 


Ill 

• 

If the role of ideas in history has at times seemed an insoluble 
problem, it is only because the question has been formulated in the 
premises of an implicit dualism, mechanism, or epiphenomenalism. 
Ideas taken in a mystical way are with difficulty related to the pro- 
cession of material events. They either stand apart or are convicted of 
unreality, or else float helplessly over the flux. From the point of view 
of a modem materialism, the problem is a thoroughly empirical one, 
straightforward and without inherent mystery. As in the case of the 
unity of theory and practice, it has relatively distinct phases. 

Physiologically, the question appears as the relation of brain re- 
sponses to motor responses, and the degree to which — ^if we may put 
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the matter so loosely — ^brain patterns at any time determine the form 
of motor responses, or instead are simply a clearinghouse for original 
stimuli to the brain itself. This is a thoroughly scientific problem, 
whose very formulation as well as solution rests with experimental 
physiology. 

Psychologically, the problem is the role of thinking in the life of a 
man, and its relation to action and feeling. Here again there are no 
obstacles to a thoroughly empirical study of the role of deliberation 
in customary activity and in choice. The effectiveness of ideas in this 
sense is sometimes great, sometimes small, depending on the external 
circumstances and the given individual. Thus we can distinguish the 
thinking that is reasoning from the thinking that is ‘‘rationalizing,’' 
and we can look for the determinants of both types. 

Sociologically, the problem takes several different forms. It may be 
a study of the role of planning in any field of social activity, its scope 
and effect. Or it may be a study of the degree .to which science spreads 
and becomes the guiding method in human activity in all fields. Or it 
may be a study of the mode of functioning of intellectuals as a social 
group. 

In the first sense it is clear that ideas not only are practical but have 
come to have an increasing role in history. A modern war is much 
more carefully planned than an ancient one; modern industry in its 
productive aspects is increasingly socialized and rationalized; and so 
forth. 

In the second sense, ideas have likewise come to have a greater role, 
subject to all sorts of limiting factors. It was Hobbes who said: 

For I doubt not, but if it had been a thing contrary to any mans right 
of dominion, or to the interest of men that have dominion, That the 
three Angles of a Triangle, should be equall to two Angles of a Square; 
that doctrine should have been, if not disputed, yet by the burning of 
all books of Geometry, suppressed, as farre as he whom it concerned 
was able.'*^ 

And Nazi racial theory has shown clearly that even today the natural 
sciences are not immune to external influences. Nevertheless, the 
physical sciences are too intimately bound to modern industry to 
lose their effectiveness. The psychological and social sciences are grow- 
ing apace, although their application lags and ideological elements are 
frequent. But there is ample reason to believe that, when interest-bound 
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obstructions to clarity are minimized or removed, the social sciences 
may play as effective a role in social organization as the physical 
sciences have played in the organization of production. 

In the third sense, the role of intellectuals has, of course, been a 
variable one. For intellectuals have by no means constituted a uniform 
group. The historical role of medical men is quite different in primitive 
tribes, in ancient Greece, in modern society ; and only at some points is 
it comparable to that of clergy in the Middle Ages. Clergy, again, vary 
in the Middle Ages and in modern times. Lawyers have, perhaps, had 
a more constant role. The role of professors is largely equivalent to 
that of educational institutions at a given time. In general, the activity 
of intellectuals has reflected the state of knowledge and the conflict of 
social classes. Their lot has been assigned to them by the structure of 
the given society, and they have transcended it at times either by the 
content of their work (e.g., revolutionary scientific discoveries, whose 
effectiveness, however, was determined by other factors) or else by 
their alignment with a rising class (e.g., the French Encyclopedists, 
Lenin). Therefore there was, for the most part, no special problem of 
the effectiveness of their ideas. At any time, the ideas of the ruling 
class are effective enough, while the class is safely in power. The whole 
problem of the role of intellectuals is transcended in a socialist society 
that educates the whole of its people and gives full scope for intellectual 
activity in all phases of its life. 

What then remains of the old problem whether ideas neceSvSarily 
follow practice or lead it? Clearly this formulation is oversimplified, 
resting on the divorce of theory and practice. If ideas are visions of 
particular men and groups with differing degrees of clarity and opaque- 
ness, and if, as a problem in the history of ideas, we wish to examine 
the occurrence of the ideas intellectually formulated, in relation to the 
social and historical activity of groups of men, then all sorts of relations 
can be discovered. Ideas can express the past, foreshadow the future, 
and guide what is coming into being. Ideas can play the part of 
hardeners, crystallizers, prognosticators, levers for breaking down 
vested forms, shadows of coming events, organizers. This is seen, for 
example, in the continual attempts men make to justify the social 
policies and beliefs which they advance. And we cannot say that only 
actions count and reasons are unimportant. For the reasons given for 
action, when fully understood, may indicate the direction of further 
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action ; and they will show where the paths of men now acting together 
may come to diverge. When for example the historian of ideas traces 
the arguments for the belief in Gkxl, with all their variety, or those 
seeking to justify absolutism, or private property, one can see through 
them the changing' scene to which they respond, and their roles at 
particular times in crystallizing or sharpening men’s attitudes, in cover- 
ing or clarifying their motives, in comforting or rallying men. But 
all such functions are served by ideas at any time not as entities 
separate from practice, but as part of the whole matrix of social life. 
On its active side, therefore, the theory of the role of ideas is the theory 
of how policies can and best may be formulated and become effective ; 
in short, it is the theory of leadership as well as that of reflection. 

In general, it is patently clear that wrong thinking has momentous 
results. It is, therefore, equally clear that right thinking can have 
powerful effects. Once thought is seen in its manifold phases and in its 
intimate relations with practice, we can understand both its glorifica- 
tion in idealist theory and its crucial role in materialist theory. Aristotle 
conceived of God as pure thought thinking about itself. This continual 
rational energizing was the unmoved mover of all that went on in the 
cosmos. Hegel stretches the process out through time ; the Absolute 
instead of being self-consciousness is realizing self-consciousness in 
the processes of nature and of history. The materialist philosophy need 
give self-consciousness no less central a role ; but it is a role cast for 
men, not gods. The evolution of man can be seen as the growth of 
eflfective freedom, of man’s mastery over nature and over himself. It 
can thus be seen as the practical growth of a fuller self-consciousness. 
The active role of thinking in history, so far from being denied, be- 
comes the measure of a society’s approach to greater freedom. 
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I T IS widely felt (by antimaterialists, anyway) that for materialists 
the problem of value presents quite special difficulties. Indeed, 
some critics would go so far as to assert that a solution of the 
problem is impossible, in ^'materialist terms,” without inconsistency — 
i.e., impossible. Materialists, it might be generously conceded, can 
describe and explain (albeit rather crudely) "the facts,” but when it 
comes to values they must call in help from the idealists, who know 
how to deal with such spiritual things. The truth seems to be, how- 
ever, that — unless in adopting materialism they have abdicated their 
intelligence — materialists can describe and explain, or appreciate, 
values as well as any other kind of philosophers having similar in- 

* I wish to thank the Board of Trustees of the Prall Memorial Foundation 
for their permission to reprint here, with some changes, a large part of the second 
David Wight Prall Memorial Lecture, which I delivered at Berkeley, Calif., in 
May, 1946. 
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terests, gifts, and bacl^ounds, and if they cannot, it will not be 
because they are materialists — nor, I trust, vice versa. 

But this sort of debate is logically hopeless until such terms as 
“materialism” and “value” are defined. While I hold — ^with an increas- 
ing number of philosophers of all “schools” — that to search for “the 
true” definition of these or other terms is a confused and misguided 
undertaking, yet, if our definitions are not to be ignorant and arbitrary, 
it is necessary to survey the available evidence, which means both 
looking at a number of facts and looking into various interpretations 
of them, before deciding what is a “good” (i.e., clear, unambiguous, 
adequate, and generally useful) definition. As everybody knows, such 
a definitional inquiry, if circumspect and just to “opponents,” is a very 
lengthy affair. Hence I shall leave materialism to other contributors and 
concentrate on value — ^hoping that the acceptability of what I say will 
not, in any event, be determined by the reader's prior acceptance of 
any ism. Indeed, to speak like a “crass materialist,” I should just as 
lief have it determined by the quantity of gonadotropic hormone 
secreted by his anterior hypophysis. 

To turn at once, then, to a couple of definitions which I hope will 
prove fairly serviceable in the sequel, I suggest that in the generic and 
substantive sense of the term, to say that X is a, value, either positive 
or negative, is equivalent to saying that X is an experience which in- 
volves, among its immediate conditions and constituents, at least a 
motor-affective attitude, plus some given content towards which this 
attitude is directed, and to which it is thus related. As distinguished 
from this sense of the term, “value,” in its attributive sense, may be 
defined as follows: To say that an object X has value is equivalent 
to saying that X is valuable or — if the jargon be permitted — dis- 
valuable, i.e., that X tends, under ordinary circumstances, to evoke 
recurrently and to sustain for some variable period of time either a 
positive or a negative motor-affective attitude which is directed towards 
X itself or towards some effect (or partial effect) of X. 

Clearly, the only evidence that anything has value in this attributive 
sense, i.e., that it possesses some value property, is that it is known to 
produce actual values, in the substantive sense of the term — a state- 
ment on all fours with the statement that the only evidence that opium 
has analgesic properties is that when opium is administered, in suitable 
amounts, we observe (or infer) that it mitigates or completely relieves 



THE NATURE AND STATUS OF VALUES 


455 


such-and-such pains. As for actual values, when they are being felt, 
no evidence is needed to support any statements which merely report 
their existence, but only the semantical condition that we know what 
we are talking about and can recognize a case of it when present — 
which^ to be sure, requires, in its indirect way, not a little animal faith. 

By way of explaining and justifying the above definitions of “value,” 
let us begin with examining what may be referred to as the value 
situation. This situation, as I analyze it, is constituted by a value con- 
tent, a value attitude, a value relation, and some value properties. Such 
a way of speaking will, I fear, seem both wordy and circular, but I 
shall try to justify the language by the use to which it is put in what 
follows. First, some explanations as to its meaning are in order. 

By “value content,” I designate any content of experience, whether 
sensory or imaginal, which is the object of a conscious motor-affective 
attitude. At any moment when we are awake, and at some times even 
when we are said to be asleep but are dreaming, our attention falls 
upon some experiential content. If this content is liked or disliked, if 
we favor it or disfavor it, then this content becomes a value content. 
The content itself may be given to attention through any sensory 
channels, or it may be largely the product, as we say, of imagination ; 
the perception in which the content is a sensuous ingredient may be 
classified as veridical or illusory ; the content may be relatively simple 
or complex, and may persist for a long or a short time ; but in the 
language here employed it is a value content if it stands in the relation 
of being the immediate object of interest, which latter (if positive) 
may be expressed by saying that the content is liked, enjoyed, found 
satisfactory, and so on. 

Thus whether or not a content is a value content, as distinguished 
from any content, depends upon its status as a term in a functional 
relation — the other necessary term in which is what I have called an 
attitude. No content of experience is, intrinsically or absolutely, a 
value content ; but any content is a value content if it is the immediate 
object of a positive or negative motor-affective attitude. If I am thirsty, 
the taste and feel of a drink of cool water constitutes a sensory Gestalt 
which is such a value content ; so does the view of the pear trees in 
bloom and the Stanford hills beyond, when I glance up and look out 
of my study window. 

As these examples indicate, I am using the term ‘Value content” so 
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that no restrictions are being implied as to the degree that rational 
mediation is involved. Every content may be ingredient in a perception, 
and every perception may involve inference, and so be partly a 
“rational” affair; but still, I am supposing, or, as I think, reporting, 
that something or other is always present to attention, and one can be 
liking it or not. If he is, the content is so far good. 

Plainly enough, the value of such a content is relative to the interest- 
conditioned frame of reference in which it occurs. The claim here made 
is semantically grounded in my inability, which I infer is common, to 
discover within the nature of any content (essence or datum, if you 
prefer the latter terms) any marks which might intelligibly be said to 
constitute the intrinsic value of the content in question. Value may be 
said to “accrue” to the content, or it may be imputed to it, or to some 
value property attached to one or more of its causal conditions ; but I 
think that no value can be found within the content itself. 

As a usual thing, the value content is complex, and so contains 
relations, but the relation by virtue of which it is called a value content 
is external to the content, since it is instituted by a motor-affective act 
which is not, and could not intelligibly be construed as being, a part of 
the content valued in the context. 

A word about the meaning of the symbol “value attitude.” As here 
used, it refers to what has been variously labeled by different value 
theorists, “motor-affective attitude,” “positive or negative interest,” 
“feeling-attitude,” and so on. The label does not matter very much, for 
the fact is obvious. We react in some degree, positively or negatively, 
to most of the objects in our experience, if not all. Genetically viewed, 
it appears to be the case that such a tendency to accept or reject is prior 
to the formation of any clear and definite notions as to the qualitative 
nature or causal properties of the object in question — things being good 
or bad, in this rudimentary and primordial sense, before they are hot 
or cold, sweet or bitter, red or green, or classified as light or heavy, 
nourishing or not, and so on. As some plants turn toward a source of 
light, without knowing, presumably, anything about the “nature” of 
light, so animals, including men, of course, quite naturally turn away 
from certain stimuli, and toward others, with such feelings and 
attitudes as may be inferred, on more or less satisfactory evidence, to 
accompany their overt behaviors. Such reactions, if relatively simple 
and if occurring low in the phylogenetic scale, are sometimes called 
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tropisms ; and Laird, by analogy, has distinguished a class of human 
values which he calls values of “natural election.” 

“Value property,” as indicated above, refers to some inferred causal 
property of a thing — ^as constrasted with a directly experienced or 
given value content. Thus, a certain substance in cod-liver oil had a 
positive value property before chemists isolated and identified it as the 
particular substance called vitamin A. Plainly, the research of these 
chemists, in no sense here worth discussing, may in a Pickwickian 
sense be said to have generated or now to constitute the value property 
in question, as if one could justifiably assert that cod-liver oil was not 
good for xerophthalmia before vitamin A was known to exist in it. 
Such a value property logically differs from a value content in that 
the latter is by definition a necessary term in a value relation, in the 
substantive sense of the term, as well as being something of which we 
are conscious ; whereas, we may, or may not, be conscious of a value 
property, which is integral to value only in the attributive sense of the 
term, i.e., it causally conditions the occurrence of a value, and so is 
external to any given value, as such. From this it follows (in the 
language I am using) that a value property is one kind of causal 
property and is called a value property because we believe it stands in 
the relation of being a cause, or partial cause, of some value. 

In the light of these definitions, the symbol “value relation” takes on, 
or may be usefully given, a dual meaning. Thus the relation holding 
between a value attitude and value content is one kind of value relation, 
which I shall call an intrinsic value relation, since the relation is 
logically intrinsic to any case of actual value, in the same sense as a 
point, called its center, is intrinsic to a circle. On the other hand, it is 
convenient to refer to the relation between, say, a certain diet and a 
sense of well-being as a value relation also, though in this type of case 
the relation in question is extrinsic and merely contingent, since what 
we are saying is that the diet has causal properties which tend to bring 
about and maintain, in certain organisms, a sense of well-being — this 
latter phrase designating, I take it, a range of actual values. 

Value properties are, of course, relative to value situations, which 
vary so as to make it, generally, difficult to determine whether or not 
there is sufficient evidence to justify a value statement through which 
the claim is expressed that such-and-such an object has, or does not 
have, such-and-such value properties. But anything having, or not 
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having, a value property is a matter of fact, which to get at, or to make 
verifiable statements about, requires no special kind of logic or tech- 
nique of inquiry. The fact that our definition of ‘‘value” contains 
symbols which refer to events private in status does involve us in the 
familiar difficulties common to using an intersub jective language; but 
these difficulties are not insurmountable, unless we set up neurotically 
high standards, and are, in any event, to be preferred, I think, to com- 
mitting what Mr. C. 1. Lewis calls the “fallacy of changing the sub- 
ject,” even though this latter is done in the interest of being operational 
and “scientific.” Thus, to find out whether some new substance has a 
value property — or, as we should ordinarily express it, is of value, or is 
valuable — we need only resort to the kind of methods which lead to 
knowledge when we are conducting inquiries into neutral facts, i.e., 
facts whose constituent terms do not include a value content or value 
attitude. 

Though it may be plausibly argued, if we mean by “belief” something 
sufficiently primitive and inarticulate, that no values occur except in 
contexts involving, or in some vague sense expressing, a belief, I 
suggest that the minimal or necessary logical conditions for applying 
the term “value” do not include a belief as to the causes of the value 
experienced. Certainly, values are felt without statements being 
formulated and asserted about the environmental or intraorganic con- 
ditions of the experience, as when I wake up on a spring morning and 
find myself enjoying what only later I infer is the scent of honeysuckle 
drifting through my open window. Now liking, enjoying, prizing, 
favoring, and so on, are nonrational attitudes, and, however much 
mediated and overlaid by thought processes, these attitudes are not 
judgments which are true or false. Judgments may and inevitably do 
affect such attitudes, tempering and modifying them in complex ways ; 
and such attitudes, by determining a particular selection of data or bias 
in interpretation, conversely affect judgment. But still, liking a piece 
of candy is not the same thing as judging that it is (say) an expensive 
source of carbohydrates, or that if one is suffering from diabetes, then 
he ought not to eat it, or that, in the light of relevant gross behaviors 
and linguistic reports, most persons after going without food for sev- 
eral hours, would like the piece of candy, and so on ; for endless judg- 
ments can be made about anything. 

Both idealists and pragmatists, fearing evidently that a distinction 
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of reason is going to lead to a suppression of its function, have charac- 
teristically sought tg combine, and have ended up, I think, by confus- 
ing, several things in this sort of context. Thus Dewey, in his quest 
for '‘warranted assertibility,” insists upon either rejecting the simple 
report of a felt value or transforming it into a causal hypothesis about 
the sources and effects of the given value — which hypothesis, in turn, 
is construed as an expression of, and leading to, judgments of practice, 
whose purpose is to guide and regulate our choice in the problematic 
situation which provoked inquiry, with the tentative end-result, as 
he interprets it, that the hypothesis about what ''will do” also functions 
as a kind of moral exhortation regarding what, in the context, ought 
to be done. Now this way of talking, confusing though it sounds, no 
doubt has some pragmatic merits; but it seems to me unnecessary, 
either for telling the truth or — perhaps something more important — 
reforming our habits, seeing that all the facts and values Dewey takes 
into account of can be dealt with in other categories, while maintaining 
familiar and, I think, useful distinctions between such activities as re- 
porting, inferring, and advising. 

Values in some honorific sense, say intellectual values, do, of course, 
presuppose intellectual activities. Thus if a reader enjoys the Critique 
of Pure Reason, his enjoyment is certainly mediated by many and 
complex sorts of judgment ; and if the reader is incapable of making 
these judgments, because of a lack of brains or a lack of background, 
he will surely not enjoy the book, but the opposite. But even in this 
sort of case, such enjoyment as may occur is not a judgment; nor, on 
the other hand, is the feeling of boredom, irritation, or frustration, 
such as might be felt by either a stupid or a very intelligent reader. 
The conclusion plainly indicated is that, while judgments are a neces- 
sary condition of some values only, motor-affective reactions are a nec- 
essary condition of all values. 

I have emphasized, what in the context is redundant, that a subject 
must be aware of value contents, whereas value properties may exist 
independently of our acquaintance with them, or even inferential 
knowledge of their existence. Thus a psychiatrist may say that glucose 
administered intravenously is necessary for a given patient if the lat- 
ter’s brain cells are not to be permanently injured as a result of irre- 
versible changes following upon unduly prolonged hypoglycemic coma 
due to insulin shock treatment for schizophrenia. The patient, being in 
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a state of coma, is, of course, not aware of any value content, nor is he 
able to make any inferences as to his need for this or that treatment. 
But this important type of situation raises no difficulties for our theory. 
The glucose is good for the patient, whether he likes it or not, because 
we assume (in saying this) that he will have a better chance for some 
kind of success, good judgment or happiness if his brain is not affected 
in certain kinds of ways, although we are trying to alter its functioning 
by insulin shock in other kinds of ways. But such value terms as ‘‘suc- 
cess,'* “good adjustment," or “happiness," have for at least some of 
their necessary referents what I have called value contents. So, by a 
roundabout but yet familiar and rational way, the value judgments 
made by the psychiatrist — which in turn mediate his “judgments of 
practice," as Dewey* calls them — regarding his schizophrenic patient, 
fit without undue stretching or distortion into the axiological pattern 
we are trying to explain and justify. 

When we say of something, like insulin or candy, that it “has"’ cer- 
tain value properties, we are, I take it, making a factual statement 
which is true or false — relative to some given context or assumed 
frame of reference. Such relativity I am inclined to accept as a patent 
fact of experience ; but one still hears — perhaps it is earlier than we 
think — about the dangers and errors of what is called “relativism." As 
I see it, values are relative in two senses : ( 1 ) That any entity as a value 
is logically conditioned by and is relative to someone’s adoption of a 
symbolic convention according to which something of this kind falls 
within the class designated by the term “value." And (2) that any 
particular object should attract or hold our attention and evoke our 
liking (or disliking) depends upon, and varies with, the total context. 
Thus, if we have just eaten a rich dinner followed by a very sweet 
dessert, we probably shall not like the taste of candy, or will at least 
like it much less than if we had not eaten for hours, and had just re- 
turned from a hike in the hills. Also, we probably shall not like the 
candy, in spite of a hike in the hills, if it is made of poor-grade choco- 
late, saccharine, and rancid butter. Similar and quite obvious consid- 
erations hold for every kind of food and drink, and everything else to 
which we respond motor-affectively, including so-called “master- 
pieces" of art and the intellectual products of even — or should I say 
particularly? — our greatest minds. Naturally, as animals with similar 
bodies, living in similar environments, we have similar problems of ad- 
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justment in maintaining homeostasis; and similar psychophysical 
mechanisms are brought into operation, involving such events as nutri- 
tious substances, suitable liquids, temperature controls, and muscular 
adjustments, all tending, in a normally functioning organism, to main- 
tain sufficient constancy in its internal environment, so that it may live 
and prosper, at least biologically. Any so-called “naturalist” in value 
theory who exaggerates the differences between human organisms or 
the variability of their physiological states and resulting motor-affective 
attitudes and, finally, values is, so far, saying what is false ; and if he 
is, then it would be false whether he is a naturalist or not. What the 
naturalist is emphasizing, and what I do not see how anyone can deny, 
is that while men’s needs are more or less similar, their desires, tastes, 
and preferences vary, also more or less, but rather more than their 
needs — though millions like grapefruit and Jane Russell. Two men 
may be equally in need of food ; but the satisfaction they feel in eating 
it will vary with their personal tastes, which in turn vary with their 
conditioning, their physical environment, the culture they live in, and 
so on, indefinitely. To say that all this is “mere” anthropology or physi- 
ology or psychology and has no important bearing upon our “real” 
values seems to me hardly sane, and suggests a mind which feeds 
almost exclusively upon a diet of words, usually undefined, if not on 
principle indefinable. 

Lest some of you suppose that I am here attacking only straw men, 
I might cite the case of an Oxford-trained philosopher, to whom I 
remarked that I was interested in psychiatry, and that I thought it 
had some important implications for value theory. Controlling his evi- 
dent astonishment, he merely raised his eyebrows and piped in an epi- 
cene voice : “Isn’t it curious that you should think that psychiatry has 
anything to do with value theory !” 

That values are relative is no oddity in nature, but is a truth so ob- 
vious to the natural scientists I talk with that they can hardly believe 
that philosophers still argue about it. For the sense in which values 
are relative is the same sense in which all events are relative to, and 
vary with, their conditions. The flame is relative to the conditions that 
support combustion; the amount of a given salt which will go into 
solution is relative to its kind, the nature of the solvent, and the tem- 
perature of the mixture ; the rate at which an electric current flows 
through a conductor is relative to the nature of the conductor, its 
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cross-sectional area, and its temperature ; plants require conditions — 
certain elements in solution at certain ranges of temperature, and so 
on — which do not vary beyond certain limits, or they will die; and, 
of course, all animal life depends upon the availability and utilization 
of various compounds and mixtures of solids, liquids, and gases — 
which ones, and in what forms and amounts, varying with the species 
of animal, and even the particular member of the species, a unique 
individual. In general, A causes and affects B only in a certain kind 
of context C ; and each of these distinguishable factors is reciprocally 
dependent on the other. So it is hard to see how any philosopher who 
even occasionally looks into the book of nature can interpret the signs 
he finds there to any other conclusion than that what is good for man — 
which, of course, may be different from what he likes at a given mo- 
ment — is relative to man’s nature and his environment, and, strictly 
speaking, to this man in this environment. Our similarities may be 
more important than our differences, but one of our similarities is the 
desire — and often the need — to have our differences recognized. 

Now let us turn to the difficult problem of value judgments. Accord- 
ing to a familiar pattern of analysis, when we make a statement we at 
once express, by means of the structured word-vehicles used, our 
judgment, and we also semantically characterize at least some possible 
range of facts. Now if the word ‘‘statement” is thus used to refer to a 
declarative sentence, qua asserted, it being assumed that assertion is 
expressive, in the way indicated, of an act of judgment, then statements 
are either true or false — ^true if what they refer to is the case, and false 
if not. Statements, so construed, make truth claims — this being so, by 
definition, whether the statements are about values or about neutral 
events. Statements may refer, with varying degrees of clarity and 
descriptive adequacy, to such nonrational acts as liking; but — as we 
saw above — in the context it is obviously not the liking that is true; 
rather it is the part of the statement concerned with the occurrence, 
direction, intensity, object, or other aspects of the liking. To dislike a 
given picture is no more to fall into error than to dislike oysters or to 
suffer from indigestion is to fall into error. It may be plausible to 
argue, in a given case, that one dislikes the picture because he has failed 
to notice certain facts or to make such-and-such judgments, which, if 
they had been made, would have so altered the motor-affective attitude 
of the percipient that, instead of disliking the picture, he would have 
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liked it. Also, after eating enough oysters, I may come to like them ; 
and, after being psychoanalyzed, my indigestion may vanish, because 
I am forced to eat less in order to pay the psychoanalyst. But such 
changes, however desirable, in organic functions or motor-affective 
attitudes do not perform the miracle (some theories would require) 
of transforming these functions or attitudes into statements of which 
true or false may be significantly predicated. 

Logically connected with this problem of value statements and their 
relation to our value attitudes is the highly controversial problem of 
the differences between the so-called ^"descriptive'* and ""expressive" 
functions of our value terms. One way of talking is to say that if a 
symbol describes, it does so because a semantical rule has been set up 
or accepted, by means of which the necessary and sufficient conditions 
for class membership within the class designated by the descriptive 
symbol, say X, have been specified. Hence we can say that, if X is on a 
given occasion used correctly, then X semantically means such-and- 
such. For a relatively easy case, take the word ""mongrel." It designates, 
among other things, ""a dog of mixed breed." Hence the descriptive 
function of the term, when so used, is to refer to this kind of dog. But 
we all recognize that to say, ""Get that mongrel out of my yard," will 
produce a different effect upon its owner than to say, ""Get that dog of 
mixed breed out of my yard." In this case, shall we say that substituting 
the definiens for the definiendum leaves the descriptive reference of the 
sentence the same, but alters its expressive meaning? But what does this 
distinction mean exactly? If we look up ""mongrel" in the dictionary, we 
find that it is a term which is used ‘"disparagingly." Hence, does the word 
“mongrel" not ""say" that the person who uses it correctly does so with 
intent to disparage the dog? And is this meaning not on all fours with 
the other part of what the word says in the context, i.e., that the dog in 
question is one of mixed breed? True, the one reference is back to the 
attitude of the speaker and the other is forward to certain alleged facts 
about the dog's ancestry ; but an interpreter has a conventional rule, 
stated in the dictionary, to guide and sanction his interpretation of both 
aspects of the term's meaning in use, and the term, accordingly, “says" 
something about its user's motor-affective attitude toward the dog, as 
well as something about the dog's genesis. Either reference may be true 
or false, but both are equally conventional, and the word-vehicle “mon- 
grel" supports and determines the two interpretations in the same way. 
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In face-to-face communication, we of course ‘‘get at” what a term 
or sentence means by relying heavily upon the context, having recourse 
to definitions less often, and in many contexts less profitably, than to 
observations of the speaker’s tone of voice, tempo of utterance, bodily 
posture and gestures, facial expression, including color of skin, and 
so on; each and all of these things conditioning our inferences as to 
the attitude of the speaker. Hence, when we say that a certain set of 
words expresses an attitude, X, we usually ought to say that the words, 
plus n other things, express X, the other things being in the context, 
I assume, a necessary part of the grounds of our inference. 

Now it would take a long discussion to show adequately the bearing 
of this brief semiotic analysis upon the meaning of value statements. 
“Mongrel” is a word of relatively definite meaning, and it behaves in 
different contexts very simply, indeed, compared with “good” or 
“value.” But I do want to suggest the point that both the descriptive 
and the expressive aspects of the meaning of the term “good” may be 
stipulated and governed by definitional rule in the same way. Thus, 
when we report that “X is good,” in the substantive sense of the term, 
we may be referring both to the nature of X — i.e., what X must be in 
order properly to be called X — and to our attitude toward X, without 
which X would still be X, but not (in this context) good. For example, 
the statement, ''Oklahoma is a very good show,” certainly means in 
part, not only that it is a show, but that (say) the majority of the 
persons who have seen it have been delighted with it. As to the 
emotional or behavioral effects of answering some person who asked 
us, “Is Oklahoma a good show?” with “It’s a very good show” or 
“The majority of persons who have seen it have been delighted with it,” 
they would vary with all sorts of factors; and I think no useful 
generalization is here possible. The speaker may or may not side with 
the majority opinion; he may or may not be expressing his own 
opinion, or motor-affective attitude, when he says, “It’s a very good 
show” ; and the effects on the hearer are so various as to be, in general, 
unpredictable, without much extra knowledge of the particular situa- 
tion. 

In general, the semiotic point seems justified that a mark or sound 
describes only when it also expresses, this pragmatical function of the 
symbol being a presupposition of its semantical function. Of course 
this does not answer the question zvhat is expressed ; but we may say, 
I think, that if the symbol describes, it does so by virtue of acts of 



THE NATURE AND STATUS OF VALUES 


465 


reference which are thus mediated through the symbol-vehicle em- 
ployed. However, such intentional acts of reference relate the mind 
of its user to the symbol used, and thus institute a pragmatical relation, 
the psychological term in which is then said to be expressed by the 
symbol in use. Even if we argue that the semantical reference made by 
a symbol is not determined by the intention of its user on a given 
occasion but is the social product of some set of group habits, we still 
appeal, in case of conflicting interpretations, to a standard user, who 
knows the language properly, and whose intentions would be expressed 
if a particular use conformed to the accepted semantical rule governing 
proper usage, the definitional rule in question thus functioning both 
as a guide to interpretation and as a norm of correctness. 

Expression in this limited sense is logically integral to any process of 
semiosis. But, of course, the term '‘expression"' is used in another 
sense, as when we say that a person’s facial expression (as the word 
itself implies) “expresses” something, for example, his feelings. In this 
case, the feelings said to be expressed are not a logical presupposition 
of the particular pattern of data observed when we look at the person’s 
face : it is simply that experience of similar cases supports, as we may 
believe, the inference from one set of data to other data, with the re- 
striction that the latter data, which are said to be expressed, are in a 
sense internal and private ; for where both natural sign and significate 
are directly accessible, after suitable operations, to the interpreter, we 
should not use, I think, the term “expression.” Thus tenderness and 
muscular rigidity over the right iliac fossa are signs of acute ap- 
pendicitis, but we should not say that they expressed appendicitis: 
whereas, we should say that the patient’s moans or flexed knees ex- 
pressed his suflFering. 

This kind of distinction between the sort of relation holding between 
natural signs and their significates and that between conventional signs 
and their referents, is, I take it, fundamental. The one sort of relation 
is “logical” in the sense that it is formally conditioned by definitional 
rules ; and the other is empirical in the sense that it is materially con- 
tingent upon how the facts happen to be related. In much of our think- 
ing, these different relations are likely to become confused, since in 
practice any interpreter of a symbol-vehicle must depend upon causal 
laws holding in the given case in order to infer correctly that the 
symbol-vehicle does refer, for its user, to the same class of referents 
that it does for him, its interpreter. For, obviously, the existence of a 
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definition, even one set forth in a standard dictionary, is no adequate 
guarantee that any particular user either is familiar with the definition 
or is on the occasion conforming to it. Our habits in this and other 
affairs, plus such ‘‘insight” as we can muster, are what actually guide 
us ; conventions, whether called logical or merely social, being appealed 
to for “sanction” and in this way employed as instruments of control. 

The relevance of this semiotic analysis to our narrower problem of 
the interpretation of value statements is, I trust, plain. Thus, if we 
say that the term “good,” when used on a given occasion, expresses 
but does not describe, we may mean that it is unintelligible to hold that 
a picture does, or even could, exhibit a referent for the term “good” 
in the sense in which it might exhibit one for (say) the term “red” or 
“circular,” but that it does furnish evidence, taking “good” now as an 
empirical mark seen or sound heard, which supports to some extent 
the inference that the user of the term is in such-and-such an internal 
state, has such-and-such a motor-affective attitude, and so on. We 
might add that, on this view, the user of “good” on such an occasion 
may very well not know what the word does express, its meaning not 
being given as a referent, but only mediated, through a quite different 
process of semiosis, by the words he uses, when taken as natural signs. 
This kind of meaning, conjured with by psychoanalysts, takes con- 
ventional symbols and interprets them as members in a causal series, 
usually so complex and with terms so nearly indistinguishable from one 
another as to leave utterly baffled, not to say incredulous, all but 
orthodox interpreters related by direct descent to the Great Interpreter 
Himself. 

It is not my purpose to argue that symbols do not “mean” in this 
sense. Given a suitable definition of “meaning,” obviously they do ; the 
problem being, usually, to find out what. For once we leave members of 
a class designated through acts of semantical reference and thus, at 
least to some extent, under our “logical” control, we may, and quite 
regularly do, lose ourselves in a growing context of relations which, 
it may be said, are “completed” only in that whole which is never 
exhibited, but is “necessarily” presupposed by any genuinely significant 
reference. Of course, pragmatists — ^as a matter of policy — stop short 
before symbolically embracing this Context of all contexts ; and hence 
the problem of what a symbol in this loose sense does or does not mean, 
is only solved (as the pragmatists say) pragmatically. 
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It appears, from our brief analysis, that the term “expression" is 
ambiguous in a very confusing way. Thus every symbol in one sense 
^expresses, i.e., it conventionally expresses some mind's intention; 
otherwise, no reference is made, and the mark or sound in question 
lapses into mere physical existence, without semantical meaning. On 
the other hand, every symbol, by virtue of the fact that it has a body 
or vehicle, is also an event in the causal order of nature. Consequently, 
through a process of learning, various associations are built up in 
different minds such that the word-vehicle employed becomes a basis 
for inference, i.e., comes to function not only as a conventional but 
also, and often at the same time, as a natural sign, with the result that 
the word is now both conventionally expressive and, if the significate 
is internal to a mind, also naturally expressive. If, as in the case of 
the word “good," one of the empirical terms in the latter sort of ex- 
pressive relationship is a motor-affective attitude, then the symbol 
takes on what may be called emotive meaning, which is, therefore, a 
subclass of meanings naturally expressed. However, when emotive 
meanings are so construed, they also may be a part of the semantical 
referent designated by a symbol, the reference to the attendant 
emotional process, whether in the mind of the symbol's user or in- 
terpreter, being controlled by the definitional rule governing the proper 
application of the symbol in question.*** 

If the relational interpretation of the semantical content of “good” 

♦ Critics tell me that there “remains a difference” between expressing an 
attitude and describing (or designating or mentioning) it. This is of course true, 
and I have not denied it. What I have done, rather, is to try to say very briefly 
what this difference is, and what it amounts to in practice. Also I have argued 
that in some cases — “good” may be so defined as to make it a case in point — 
the term in use both expresses and describes some motor-affective attitude. 
Granted suitable definitions, “good,” for example, might “express” this attitude in 
several ways : i.e., the term in use might induce or arouse (be a cause of) a motor- 
affective attitude in its interpreter ; it might also be an effect of a similar attitude 
in the speaker ; or it might function as a natural sign so as to make the interpreter 
think of (perhaps also believe in the existence of) a motor-affective attitude in the 
speaker ; and finally, “good” might be so defined that in addition to doing any or 
all of the above things, it also, in some usages, logically designates the speaker’s 
motor-affective attitude. But these different functions are not incompatible. Hence 
the same word-vehicle may function, in the same context, as cause of an attitude, 
as effect of an attitude, as natural sign of an attitude, and as conventional sign of 
an attitude. “Good” does not on every occasion of its use do all these things, but it 
may do all on some occasions if the relevant events (or terms) in the context are 
suitably related by cause-effect, sign-significate, and symbol-referent relations. 
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is accepted, then how are we to deal with statements such as, ‘This 
milk tastes good” ? Does this statement not imply that there is before me 
a fluid, with such-and-such a history, having such-and-such properties, 
to which I am responding motor-affectively ? And hence am I not 
ascribing a value property to a substance, ordinarily called “milk,” 
as I here-now believe, which is, I also believe, causally conditioning 
at the time my reaction to it? These implications of conventional 
language I am, of course, willing to accept. But does it follow, then, 
that actually every value relation contains more than two terms, be- 
cause it involves not only an attitude and content, but also some 
existent, such as this milk or this picture? I think not. True, in some 
cases, i.e., when we are referring to attributive values, we do make 
statements whose reference is to more than a dyadic relation between 
some value content and value attitude ; but in other cases it seems to 
me equally plain that we do not commit ourselves to such outlying 
claims about the conditions or consequences of some value content but 
merely report the existence of an intrinsic value relation. Now if, as in 
this latter sort of case, thought perches — to use James’s metaphor — 
on a given content, whether an aspect which might be referred to some 
external object, or an imaginal content which is not localized, although 
it could be dated, we still have only a value content and a value attitude, 
a two-term relation. But whenever, as usually happens, this content 
also functions as a sign, thought takes flight, i.e., an act of reference is 
mediated by the content, which now has meaning, the whole experience 
being deepened, enriched, and extended. But, in spite of this com- 
plexity, value in the substantive sense remains a dyadic relation : it is 
only when, through predication and inference, we refer to some of 
the causes or consequences of the value that more terms are logically 
involved. 

If we conclude that in most instances value properties are referred 
to by value statements, it becomes necessary for purposes of verification 
to know which ones, at what place-times. Thus, if when I say, “Milk is 
good,” I not only mean that I like the taste of this milk here-now and 
have liked in the past and expect to like in the future the taste of most 
instances of milk, but infer that many other persons also like milk; 
and if further I intend to assert that it is a good food, “protective,” 
rich in vitamins and minerals and proteins of high biological value, 
specifically caseinogen, lactalbumin and lactoglobulin, and that caseino- 
gen particularly contains liberal amounts of the so-called indispensable 
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amino acids, which cannot be synthesized by the organism out of 
materials ordinarily available at a speed commensurate with the de- 
mands for normal growth, and that, further, milk is an economical 
source of these value properties — if I put all these and other implica- 
tions into the statement, “Milk is good,'’ then I have indeed said a 
mouthful, and may well feel the need for a glass of milk before making 
my next value judgment ! However, I have no more than scratched the 
surface of the “meaning" of my statement if I refer, by varying degrees 
of indirection and through endless unspecified presuppositions, to the 
whole set of properties conditioning, materially, my value relation to 
milk. For in milk, as an unconscious symbol of mother-dependence, 
gastrointestinal fixations, and GEdipus ramifications the Great Father 
substitute himself only knows of what subtlety and complexity — in 
milk we have a symbol so rich as to afford the psychoanalysts a field 
day, and one's whole history, as well as the history of mankind, be- 
comes in some vague sense “relevant." 

My remaining space is limited, but I want to say a word about the 
cant antithesis, subjective versus objective, as applied to value. Man, 
as Santayana has remarked, has a prejudice against himself — or is it 
mainly against other men? But, whatever the explanation, many 
students, to say nothing of their older and presumably wiser teachers, 
declare that they are profoundly disturbed by what they call the 
“implications" of the “naturalistic position" on value. For, if value is 
subjective, then — why, they can do as they please; and, doubtless feel- 
ing immoral tendencies within themselves, they are properly horrified 
by this imagined freedom, and want some rigid and sober doctrine of 
the objectivity of values to constrain their all-too-natural impulses. 
Having worked themselves up into this moral lather — their own re- 
pressed desires having turned into aggressions against those philoso- 
phers who, as they naively imagine, would free them, by a species of 
word magic, from their super-egos, which are riding them hard — ^these 
upholders of objectivity are rarely in a frame of mind to stop and 
inquire what the shouting is all about, few things being so unpopular 
as a logical analysis of meanings. How much more stirring to declare, 
in self-confident and ringing tones, “Values are objective" and those 
who deny this great and eternal truth are shallow, ignorant, and 
vicious corrupters of youth! All that remains is to bring on the 
hemlock. 

As we have defined the term “value," it is subjective in the sense 
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that it depends upon a subject, a motor-affective attitude being a 
necessary part of the value relation. But since the other necessary part 
of the value relation is an object, it is equally plain that value is in this 
sense objective. Asking whether it is one or the other, on the pre- 
supposition that it cannot be both, is like asking whether marriage is 
male or female. Plainly, the sense in which values are necessarily 
objective would hardly satisfy some philosophers ; for an object, in this 
sense, might be perceptual or imaginal, public or private, the only 
logical requirement being that it be a distinguishable content, simple or 
complex, and offer a center of interest on which someone can fix his 
attention. We may call this sort of subjectivity and objectivity 
“logical,” in the sense that it is specified through, and required by, our 
definitional rule governing the use, in this system, of the term “value.” 

If we say that values are perceptually objective when on§ term in 
the value relation appears to have a locus such that it could be perceived 
by more than one subject, then at least some values would be per- 
ceptually objective. The colors of a picture, as well as the shapes thus 
made visible, are — for example — in this sense perceptually objective. 
It may be that both these kinds of visual sense data are conditioned by 
intraorganic events, with the consequence that the particular sense 
data, which complete a given value relation, are at least numerically 
different for different subjects; although assuming sufficient similarity 
of subjects and stimulus-situations, these sense data would probably be 
qualitatively similar, whatever the difficulties — and they are notorious 
— in verifying statements through which such similarity in quality is 
claimed. However, regardless of our solution of this problem, such 
data as the white color and rectangular shape of (say) a piece of paper 
are perceptually objective in the sense specified by our definition, i.e., 
they appear to have a locus in a public space such that they could be 
perceived by more than one subject, even though, after analysis, we 
decide that only more or less similar data are in fact sensed by different 
subjects. But if we decide, as I am inclined to do, that a relation should 
not be called perceptually objective unless all of its necessary terms are 
perceptually objective, then, since one of the terms in the value relation 
is a motor-affective attitude, which is at least in part not open to the 
direct observation of more than one subject, it follows that no values 
are perceptually objective, even though in some cases one of its con- 
stituent terms is perceptually objective. 
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A different, but closely related, sense of objectivity may be called 
‘‘social objectivity.” By this I mean that, given outer empirical terms 
for our value relations, these terms being perceptually objective, we 
may infer, on the basis of such evidence as the observed similarity of 
verbal and other perceptually objective responses, that the motor- 
affective attitudes of different subjects are also similar. But first con- 
sider the example of color. If I asked a hundred subjects the color of 
a piece of paper I hold up before them, I should expect all the subjects 
— assuming that the illumination, and so on, were held constant — ^to 
give the same, i.e., semantically equivalent, answers to my question. 
The answers might or might not be taken as proof of the identity, or 
even close similarity, of the color data experienced by these different 
subjects. It would take a long and technical analysis to do anything 
with the cluster of difficult problems here involved, and I have no space 
to go into that matter now. Suffice it to say that the kind of social agree- 
ment in response exhibited in my example may serve to explain our 
definition of social objectivity. In this case, the question being about 
the color of the paper, what the answer of each subject refers to is 
perceptually objective, and since the definition of “white” (let us 
assume) involves no necessary reference to a subject's reactions, such 
a color is not logically subjective. Furthermore, since we do find, by 
hypothesis, similarity of verbal responses to the paper, we may say that 
the property, white, is also socially objective. 

The problem now arises. Is the perceptual objectivity of at least 
one of the terms in the value relation a necessary condition of saying 
that the value in question is socially objective? In other words, must 
the value content, the outer term in the relation, be perceptually ob- 
jective, in order to say that the value is socially objective? If, to this 
definitional question we answer Yes, as I am inclined to do, then it 
follows that some values cannot be socially objective, for some value 
relations have terms neither of which is perceptually objective. On the 
other hand, some value relations — one's perception of, and favorable 
aesthetic response to, a picture on the wall, may be taken as a case in 
point — do contain empirical terms which are perceptually objective. 
Hence, assuming that the other necessary condition of social ob- 
jectivity is fulfilled — namely, agreement in the indicated percipients' 
relevant overt responses — we have in such cases instances of socially 
objective values. 
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‘'Social objectivity/' as here defined, is a matter of degree. Thus, if 
some artist draws a sketch on this same piece of white paper and we 
ask the same one hundred subjects to report whether or not they like 
the sketch, we may get the same degree of agreement, i.e., all the 
subjects saying they like it, or exhibiting other behaviors which we 
might accept as evidence sufficient to support the inference that they 
like it. But our experience with value judgments makes us expect no 
such perfect agreement. In short, we expect some to like the sketch 
and some not to like it. If a large proportion of the subjects asked 
say that they like the sketch, then we may say (and mean something 
definite by the saying) that the value of the sketch has, relative to this 
group of subjects, a high degree of social objectivity. Granted that this 
group of experimental subjects is representative of any specified 
larger group of persons, then such a high degree of social objectivity 
affords empirical grounds for making reliable predictions. Thus, if the 
sketch in question has the identifiable properties, a be, then if any 
other sketch has closely similar properties, a' b' c', we should expect — 
and not unreasonably — ^that this other sketch would evoke, i.e., ob- 
jectively control, or bring about, similar motor-affective reactions, as 
well as verbal expressions of these reactions, in the such-and-such a 
proportion of subjects in the larger social group. For a be, by hy- 
pothesis, are properties which, relative to the first group of subjects, 
were sufficient in that particular context to evoke the verbal response 
“I like the sketch” from (say) three-quarters of the subjects. Hence 
the inductive inference from this first series of cases to the new series 
of cases, the members of which are numerically different but are in 
certain relevant respects fundamentally similar, would have, in general, 
the same kind of empirical basis which underlies any prediction, even 
the most exactly formulated and carefully tested. 

One other sense of “objectivity” needs, for our purpose, to be dis- 
tinguished. This we may call “metaphysical” objectivity. It is the sort 
of objectivity possessed, allegedly, by the atoms of Democritus and 
the Ideas of Plato, i.e., any entities which exist (or subsist) quite in- 
dependently of any relations to subjects, whether knowing or valuing 
or merely existing. Clearly, the definition of value I have been recom- 
mending is not logically consistent with the metaphysical objectivity 
of values; for some value attitude is a necessary term in the value 
relation. Does this mean that I have “proved” that no values are meta- 
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physically objective? No, plainly not. Our analysis only carried with it 
the implied challenge that philosophers who speak of metaphysically 
objective values will have to specify in some intelligible manner what 
they mean by ‘Value,” and further that they will have to show, on the 
basis of evidence, that the referents for “value,” so defined, do occupy 
the metaphysical regions of which they purport to have axiological 
knowledge. Neither of these conditions has, in my judgment, ever been 
satisfactorily fulfilled, and I am inclined to say that such a “theory” of 
value is not really a theory, but rather a pious hope. Of course I have 
not, in this paper, furnished adequate support for the criticism ; and 
I make it only in the interest of hearer-orientation (not irritation) and 
do not offer is as either dialectical refutation or empirical disverifica- 
tion. 

Summarizing our answers to the question. Are values subjective or 
objective? we may say, I think, that all values are logically both sub- 
jective and objective; no value is perceptually objective, even though 
one of its constituent terms may be, and sometimes is, perceptually 
objective; while some values, among those which contain perceptually 
objective terms, are socially objective. 

Do these conclusions, in part analytic to be sure, but resting also, I 
believe, on relevant factual considerations, jeopardize “true morality”? 
Does the kind of subjectivity indicated, along with the kind of relativity 
previously specified, somehow tend to undermine moral integrity, or to 
divide men, producing conflict — even wars, it has been alleged — be- 
cause leaving men without an “objective standard” to which they can 
appeal to settle their differences rationally? These charges are familiar, 
but they are also hopelessly vague, and in principle unanswerable until 
their vagueness has been reduced to a tolerable degree and the various 
ambiguities involved have been eliminated. This task would indeed be 
Herculean, and would tax, or rather has taxed, the powers of even 
Morris Cohen, that long famous, but recently publicized, cleaner of 
Augean classrooms. But, in the absence of clear definitions and more 
relevant evidence, the criticisms which philosophers of different schools 
make of one another's systems are hardly more than ad hominem pot 
shots, designed to evoke cheers from the rooters on their side, de- 
fenders of the old school team. 

With my space used up, I cannot seriously deal with the matter 
here involved : but I shall try at least to outline the sort of answer 
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which seems to me reasonable, by indicating very roughly a few 
definitions. 

Taking standards to be rules which specify, and thus govern 
logically, references for the comparative and superlative forms of our 
value terms, then to say that “B is better than A,” if each is some given 
content, might very well (and does sometimes) mean that B is liked 
more than A, or is preferred to A, by at least some person. If A and B 
are physical objects — for example, pictures — ^then to say that B is 
better than A means a variety of things, depending upon the particular 
context of judgment. But in principle it would mean such things as that 
B has value properties which regularly function, in some specified type 
of cases, to evoke reactions of preference, where A is reacted to as the 
competing stimulus-object, the presupposed standard being intensity of 
liking or direction of preference. An additional standard (what Mr. 
Perry calls the standard of inclusiveness) is derived from the axiomatic 
truth that two (or more) positive values are better than one : in short, 
the more goodness, the better. 

So much, in three sentences, for standards. Now let us verbally dis- 
patch, with equal brevity, the problem of value criteria. By “criterion” 
I mean some natural sign of value, ordinarily with contextual restric- 
tions to some fairly constant and thus reliable sign of an important 
class of values. A criterion is not intrinsically a value, nor can we infer, 
merely from a knowledge of the definition of value being used, whether 
such-and-such a property is a criterion. But when experience shows 
that such a property is regularly associated with some kind of value 
attitude, then this property may come to function as a natural sign 
of value. 

Now men, being more or less alike in the structure and function of 
their organisms, and to some variable extent in their education, it is to 
be expected — and the event confirms the inference — that they will 
agree some of the time in their valuations, and sometimes not agree. 
But no theory of value can change these facts. Whatever we say, art 
will have no aesthetic value for those who cannot feel; nor will logic 
have intellectual value for those who cannot think. Talking this or that 
way will not add a cubit to our statures, nor alter a lesion in our 
diencephalon, which may affect our valuations of “sweet” sleep, tem- 
perature clianges, and many other things. The responses of animals — 
including, of course, the human kind — ^to members of the opposite sex 
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will vary, whether or not moralists approve the fact, with the nature 
and concentration of various endocrine substances in their blood, thus 
producing differences in their value judgments, if they make any. And 
so on. But such well known and, I should suppose, undeniable facts 
must be accepted by all philosophers who ever expose a suitable re- 
ceptor outside their ivory towers. 

This kind of knowledge at once explains naturally our standards, 
and grounds empirically our criteria in facts of the sort we need to 
know if our choices are to be intelligent and if the constancy, as well as 
the variety, of men’s valuations is to be intelligible. Furthermore, when 
values are seen to be relations within nature, open to scientific inquiry 
like other facts, ethics and aesthetics do not thereby become impossible ; 
on the contrary, they acquire — if they have not had one previously — 
a subject matter which can be investigated, about which verifiable state- 
ments can be asserted and laws formulated. It is not the truth about the 
relativity or the subjectivity of values, in the highly qualified senses 
meant, which divides men. Of course, many things divide men; but 
some of them, about which philosophers might be able to do something, 
are various stubborn confusions tied up with linguistic forms which 
cry out, in diverse contexts, for analysis and clarification. In this way, 
at least many of our so-called theoretical conflicts could be cleared up 
and future ones prevented; for, as Heraclitus said, when men are 
awake they live in a common world. 
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I T IS the purpose of this paper to argue that the modern materialist 
has a new responsibility that differentiates him from the older 
materialist, not in the purpose which his materialism serves, but in 
the special kind of issue he must face. The older materialism op- 
posed a prevalent philosophical tendency to place emphasis on the 
reality of the mind as against the reality of material objects. The anti- 
materialist tendency was dangerous, I think, because of its social im- 
plications. If the reality of the world lies in the mind and its manifesta- 
tions, then surely it is safe to argue that the major problems of the 
world also lie in the realm of mind. Hence, the nonmaterialist of the 
last century was at least implicitly arguing that our major problem is 
the reformation of mind or spirit and that until this was accomplished 
we could not hope to advance in a material fashion, i.e., relative to the 
mode of production. This emphasis on the problem of mind was 
dangerous, for it diverted attention from the major problem : the re- 
construction of the mode of production. 

But the older materialist-idealist controversy was couched in terms 
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that have now become hopelessly outworn, and the materialist makes 
a very bad mistake if he still repeats the old arguments directed to 
philosophers now dead. The real danger to the modern materialist does 
not lie in the assertion that the ‘'mind*' is real, and matter is not. The 
hypothesis of idealism was based on the assumption that the content 
of a person’s mind is something he, and he alone, can fully grasp. The 
psychology of idealism was founded on a theory of conscious mind 
that is as out of date as the early formulations of the theory of evolu- 
tion. After all, we do have nearly three-quarters of a century of ex- 
perimental psychology behind us, in which the problem of mind has 
been handled in much the same methodological manner as have all the 
problems of science. Mind has been given an experimental translation, 
the problems of mind are as conceivably within our grasp as are those 
of physics, and to talk of “solipsism” and “idealism” is to talk of a 
problem that science has actually outdated. Of course there are phi- 
losophers who still believe the world is essentially mental, or entertain 
the solipsistic theory seriously. I am merely making the point that those 
who do, present an outworn controversy of science, and no longer 
represent a real threat to the materialist. I should suppose that the 
work in perception theory alone, without the rest of the enormous 
contribution of modern psychology, was enough to place the old 
materialist-idealist controversy in the realm of a personality dispute. 
For perception has become a highly complex problem of modern 
science, having little or nothing of the early “simplicity,” and demand- 
ing for its proper study a multitude of other concepts and existences, 
including material ones. Hence, the statement, “existence lies in being 
perceived,” is naive today because the determination of whether a thing 
is perceived demands presuppositions about the material world (racial 
heritage, other bodies, future states, etc.). 

In view of these remarks, it becomes necessary for the materialist 
to redefine the orientation of his position. The victory of modern ma- 
terialism over the older idealism does not constitute the settling of the 
problem, for new issues are bound to arise out of the resolution of the 
old. The new threat to materialism is essentially a methodological one. 
The threat is based on the tenet that there are fundamentals in science, 
in a twofold sense: (1) that certain aspects of scientific inquiry have 
precedence over others, and (2) that the precedence relieves the 
scientist of the obligation to investigate them. 
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This is a threat to close off from investigation certain aspects of the 
natural world, and to install these aspects in an especially privileged 
position. Throughout the remainder of this paper I shall refer to this 
position as “fundamentalism.” The paper is designed to attack funda- 
mentalism in one of its most dangerous applications, the theory of 
measurement. The danger of fundamentalism in this field has consisted 
in the fundamentalist’s attack on the possibility of measurement in 
psychology and the social sciences. But before considering the nature 
of the attack, let me first formulate the modern materialist position 
briefly, so that in the subsequent discussion the alternative to funda- 
mentalism will be clear. 

Briefly, the “matter” of the world is taken to be the class of all prob- 
lems based on human demands, that can be raised about the world. 
“Dialectics” is taken to be the methodology of question-answering, i.e., 
scientific method. “Dialectical materialism” is that position which holds 
that dialectics is capable of answering eventually all the questions about 
the world ; i.e., dialectics imposes no restrictions on the matter of the 
world. 

Much of this may seem obvious, even to a fundamentalist, so that it 
will be well to point out the intended consequence which differentiates 
materialism from fundamentalism. The fundamentalist must neces- 
sarily close off certain questions from investigation, because to try to 
answer them threatens his methodology. Hence, the legitimacy of a 
question for the fundamentalist is prescribed not by the historical 
demand there may be for an answer, but by the criteria of a rigidly 
formulated methodology. Familiar examples of this limitation of mean- 
ingfulness by method are ethical questions and questions concerning 
“purely” subjective states of mind. As a less familiar example, the 
fundamentalist may make the methodological requirement for logical 
consistency within science. Then he asserts that, when a science can be 
shown to hold contradictory tenets on a certain issue, the science is in a 
“bad” way, and it is essential to work toward the removal of the con- 
tradiction. Why? Why cannot science live meaningfully with contra- 
dictions ? The fundamentalist answers that the methodology of science 
imposes restrictions on the possible things the scientist can do. Is this 
methodological principle of consistency a sound one ? The fundamen- 
talist may answer by pointing out the absurdity of asking the question, 
or he may employ a purely circular rule such as “If a contradiction is 
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granted, then anything follows — ^and this, science cannot tolerate,” 
without telling us what “grant” or “follows” means, except in terms 
of formal consistency or contradiction. But it should be a common- 
place that science advances most fruitfully by preserving its contradic- 
tions, not removing them. That is, the maintenance of a contradiction, 
or violent disagreement, is often the basis for our most fruitful prog- 
ress. Science is progressing toward something far more fruitful than 
mutual understanding and the absence of contradiction. Hence, in the 
progress of science, the aim is not to remove contradiction at each 
stage, but to make gains in man’s conquest of nature. Far from 
obeying a “hard-and-fast” rule of the fundamentalist, we look to 
the demands of the scientist, or more ultimately to the humanistic 
demands, to see whether it is advisable to resolve the conflict or to 
preserve it. 

Similar remarks apply, as we shall see in more detail, to the opera- 
tionist position. Here the fundamentals are direct observation, or con- 
crete operations. The fundamentalist calls a question meaningless if it 
is so phrased as to exclude its ever being reduced to the terms of direct 
observation. 

Now the modern materialist takes the antifundamentalist position. 
This is so, because he asserts the right to raise a question on any issue, 
including the issue of the correct methodological principles,^ Funda- 
mentalists have traditionally raised a smoke screen about this point. 
“If you start down that road,” they say, “you’ll soon come to a fork. 
One sign will say ‘Infinite Regress’ and the other ‘Vicious Circularity.* 
Now no one in his right [sic !] mind will care to take either fork. Bet- 
ter leave well enough alone and stay on the straight and narrow road 
dictated by our fundamentals.” 

This kind of argument is the real threat to modem materialism, for 
in effect it limits the matter of the world, in the sense that certain ques- 
tions cannot legitimately be raised. The legitimacy of question-raising, 
of course, is based on the materialist position that questions come out 
of human demands, and not out of methodology itself. To permit 
methodology to impose limitations on question-raising is to put the cart 
before the horse ; we glorify means and make our ends subservient to 
them. 

But to answer the fundamentalist’s viewpoint is no easy matter. We 
are, in effect, forced into a modern theory of the nature of definition 
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in particular, and scientific methodology in general. We must show 
(1) that science collectively does not have to resort to “primitive 
terms,’* fundamental methods, basic axioms; (2) that scientific con- 
cepts are all interrelated ; (3) that the establishment of complete inter- 
relation is the process of definition. In particular, we must show that 
the adoption of an antifundamentalist position does not play right into 
the hands of the fundamentalist, by showing that the validity of the 
materialist’s assertion can itself be investigated within science. 

The development of this general position is a long story but the 
results may be schematized for the sake of this discussion, by picturing 
science as a spiral with a lattice frame. A certain concept A, let us say, 
is used to define B, which in turn is used to define A, But when the 
second operation is performed, i.e., when B is used to define Ay some 
progress in defining should have occurred ; we have a more exact mean- 
ing of as a result of the turn of the spiral. The phrase “more exact,” 
and in general the term “progress,” give direction to the axis of the 
spiral ; the spiral itself is asymptomatically approaching an ideal limit ; 
i.e., the limit helps define the nature of the spiral, and the spiral helps 
define the nature of the limit. A circularity of definition is “vicious” 
only if there is virtually no progress as a result of defining A in terms 
of B, and then B in terms oi A. As science advances, the nature of the 
progressive reciprocal defining becomes more and more complex; 
what is a vicious circle today, need not always have been so. For an 
earlier stage of science, the circularity might have revealed relation- 
ships which were hidden to the scientists of the day. For present-day 
science, where the relationships are well known, the circularity be- 
comes vicious. Hence, old defining is apt to appear naive when we 
ignore the service it played, and pay attention only to its formal struc- 
ture. 

Of course, the analogue of a lattice spiral for the process of science 
is not meant to be an exact characterization of the nature of the closed 
system of scientific concepts but merely an aid to the understanding. 
The more precise formulation demands a very extensive exposition. 
The consequence of this, of course, is that scientific defining cannot be 
taken as a “part-time” job of the scientific specialist. That is, correct 
definitions are not simple matters that can be handled in the course of 
everyday experimentation, and given in terms the experimenter ex- 
pects his readers to understand. Since definitions require the establish- 
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and universal propositions is that of different orders of abstraction. 
This, we would say, is true in so far as in the one case members of a 
class are selected or abstracted, while in the other case characters, 
properties, relations, or predicates are selected or abstracted. But the 
essential difference is a difference of logical process, or operation ; to 
group a number of subject terms into a class is one operation, while to 
attach predicates to a subject term, whether it is a singular term or a 
class term, is another operation. Often the former operation involves 
the latter; but this fact should not obliterate the difference between 
them. Either kind of abstraction passes easily into a generalization. 
In the former, individuals are abstracted and grouped in classes which 
are denoted by class terms or general terms ; in the latter, such terms 
serve as subjects for general propositions. Thus, instead of saying 
*'this whale,” this ‘‘whale,” etc., we may say “(the class of) whales.” 
Such a generalization is a rudimentary or implicit universal ; unless 
it is specified, one cannot tell the difference between “whales” and 
“all whales.” Once our class term is arrived at, we may go on to say, 
“Whales are mammalian,” or “Whales are over forty feet long”; 
again, unless specified, this is indistinguishable from “All whales are 
mammalian,” “All whales are over forty feet long.” In each case, the 
word “all” marks our completion, or alleged or attempted completion, 
of the “inductive leap.” 

Sometimes the inductive leap by which we group items or instances 
inclusively and exhaustively into classes turns out well enough to save 
us from the risk of another leap whereby we attach predicates to 
subjects; for example, at least as long as the class term “whales” 
retains its present meanings, there is no risk in saying, “Whales are 
mammalian.” In such a case, each singular subject term, so to speak, 
takes the predicate with it into generalization. Obviously the case is 
different if we say, “All whales are over forty feet long.” These 
examples may be said to illustrate the difference between an analytic 
and a synthetic proposition. The difference between analytic and syn- 
thetic propositions, with or without the psychological and epistemologi- 
cal circumstances as regards who knows what and when he knows 
it, indicates a property of terms which is parallel in the growth and 
development of an organism. At any moment an organism, we may 
say, has certain cells in its constitution, and in selecting food acquires 
others which are broken down and built into it. Just which cells are 
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as an exact social science, and in particular whether there are measure- 
ments in the psychological and social sciences. 

Of course, to phrase the question in this manner is already to have 
introduced a bias. Apparently, there is no question that an exact physi- 
cal, or mathematical, science does exist. Therefore, the fundamentalist 
has only to inquire in an ^‘objective’’ manner whether the social sciences 
can lay claim to anything like the precision the physicist has obtained. 
There is apparently no thought of asking, “What is an exact science?** 
and then, “Is there any exact science?** 

This fundamentalist viewpoint, which casts doubt on the findings of 
the social sciences, has had its impact on the scientific world. The first 
part of the present century has witnessed enormous strides in the de- 
velopment of techniques of scaling psychological and social phe- 
nomena : intelligence tests, aptitude tests, intensity of sensation tests, 
opinion polls, etc. All this activity has brought the fundamentalists to 
raise the question concerning one of these scales. The issue is whether 
the psychological sciences can truly be said to have developed quantita- 
tive estimates of sensory events.'* The British Association for the Ad- 
vancement of Science appointed a committee of physicists and psy- 
chologists to answer the question. Notice, there was no issue as to 
whether any science has developed quantitative estimates ; apparently it 
is taken for granted that the physical sciences have succeeded in this 
gargantuan project. Almost needless to say, certain physicists came to 
a negative conclusion concerning the psychologists* success in con- 
structing quantitative estimates. The psychologist is undoubtedly doing 
something ; but, whatever that something is, they believe he is not mak- 
ing fundamental measurements. This position has all the snobbish out- 
look of certain mathematicians who apparently feel that mathematics 
has attained its objective of ideal precision. 

The issue, like all issues, is important, not for setting people*s minds 
to rest on the problem, but for getting on to the next stage. Of course, 
we as materialists will say the physicists adopted a wrong attitude to- 
ward the problem. But they force the methodologist of the social 
sciences to say what measurement is, and to say it in such a way that 
one cannot fall into the pitfall the physicists have constructed. It may 
be ironic that the materialist should have to argue against the view 
that physics is a science more basic and better established than the 
social sciences, and against the view that all other sciences, to be 
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sciences at all, must look to physics as their guide. But our remarks 
have shown that materialism should no longer be conceived as adopt- 
ing the position that all our problems are reducible to problems con- 
cerned with the properties of mass points. The prophysicist is asserting 
a kind of fundamentalism; physical science, he says, is well estab- 
lished, and upon this rock we are supposed to build a social science. 
The materialist must take the position that there is nothing inherent in 
a physicist, qua physicist, that makes him a better methodologist than 
any other scientist. Methodology is neither physics nor sociology, 
though the verification of methodological principles may come out of 
either of these, or any other discipline. 

In order to make the fundamentalist's attack clearer, let us examine 
the pro-physicist’s reasons for asserting that psychology has not at- 
tained quantitative scales. The arch fundamentalist is N. R. Campbell.® 
I don’t know how seriously people take Campbell’s pronunciamentos 
now ; but at least at the time of the writing of the British report ( 1938) 
he still had quite a following. Campbell is of the opinion that there are 
“fundamental magnitudes.” Now it seems reasonable to him “to inquire 
briefly on what grounds such a class could be based.” ® It is certainly 
unfortunate that the inquiry is so very brief. Fundamental magnitudes, 
he says, are magnitudes “the measurement of which does not depend on 
any other magnitude.” This comes as something of a shock to the 
reader accustomed to the complexities of physical measurement. 
Where in nature do we find magnitudes that don’t depend on other 
magnitudes for their measurement? 

Whatever these magnitudes are, they must, according to Campbell, 
involve the simplest kind of operation in their determination. The sim- 
plest operation for him seems to be one of adding increments. Hence, 
fundamental scales have an additive property. For scales enjoying the 
additive property, the magnitude x is “the number of standard things 
or 'units’ that have to be combined together in order to produce the 
thing equal to x in respect to the property.” ® The additive scales, like 
all scales, are defined for Campbell by a set of operations ; these opera- 
tions must be such that the objects whose magnitude is to be deter- 
mined are “ordered.” In particular, if we say the operation makes A 
smaller than B (A < B), then there must not be any prescribed oper- 
ation leading to B < A. 

Now it seems to Campbell that lengths, areas, weights, etc., are addi- 
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tive magnitudes, for they are all based on the choice of a certain stand- 
ard magnitude ; the operations consist of taking parts or multiples of 
the standard. 

But none of this substantiates the claim that the measurements of 
length, weight, etc., are fundamental in the sense that they do not 
depend on the measurement of any other magnitudes. The natural 
question we should like to ask someone weighing objects, is whether 
the arms of the balance are equal and convection currents absent. And, 
in general, we want to know what variables must be checked to make 
sure the balance is behaving properly. But to know the answer to these 
questions it certainly looks as though the experimenter must take meas- 
urements of other magnitudes, and hence the determination of weight 
is not “fundamental” in Campbell's sense. No, says Campbell, all the 
experimenter need do is follow through the operations and “discover 
whether interchange of the contents of the pans affects the balance.” ® 
As a matter of fact, Campbell thinks the question about all the neces- 
sary checks on the balance is “actually dangerous.” “For the answer 
must involve in some form the theory of the balance. ... We are 
basing our measurements on theory, rather than our theory on meas- 
urement, which is a most dangerous procedure.” Dangerous for 
whom? Campbell does not tell us, but we are led to suppose that the 
danger is for any good-hearted fundamentalist anxious to get his start 
somewhere. It is interesting to contrast Brown’s dictum : “The discov- 
ery of the law makes the possibility of exact and accurate measurement 
rather than the measurement makes possible the discovery of the 
law." To refute this position, Campbell argues that to check the 
process of weighing, we “simply try out” the objects on the pans to 
see if the operations satisfy the formal conditions of additive magni- 
tudes. Well, how many objects must we try? Who shall try them? On 
what days? On the critical question of judging a result, Campbell as- 
serts that the determination of lengths, for example, “depends on 
judgments of the contiguity of parts of lines, which is a relation in- 
stinctively perceived” Do all people instinctively perceive alike ? 
Does one person instinctively perceive alike at different times? Of 
course, I don't know exactly what Campbell means by “instinctively 
perceived”; but almost any conceivable meaning of the term would 
lead to a decided negative to the questions. Different observers do 
perceive “instinctively” in different ways, even when the operations 
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are very carefully specified. Further, different observers get signifi- 
cantly different results on different days, in different laboratories, etc. 

I think Campbeirs position might be tolerated, even in the light of 
its lack of rigor, if scientific experience indicated that the results of 
following operations at different times, by different observers, did 
not differ very widely. As formal methodologists, we could certainly 
demand an exact experimental proof the claim, and hence show the 
absurdity of Campbell’s insistence that the operations of determining 
lengths, weights, etc., are fundamental in any sense. But one might 
feel that these operations are so simple that they are “practically” fun- 
damental, in the sense that it is not critical for experimental science 
at this time to investigate the minor errors that may occur. This is 
certainly the position taken by most of the “operationists.” They ad- 
mit that no operations can ever be made absolutely precise, but appar- 
ently feel in some cases that the possible lack of precision is small and 
not critical. Their position is a more sophisticated one, and therefore 
the more important for the antifundamentalist to oppose. Even if we 
agree with Bridgman that “the concept of length involves as much as 
and nothing more than the set of operations by which length is deter- 
mined,” very little is said. The major task is to determine what an 
“operation” is, and whether it has been carried through exactly. And 
that this is a major problem is evidenced by repeated experience in 
laboratory work. We simply have not found a way of setting up verbal 
instructions, no matter how simple they may appear in form, which 
will be carried through in the same way by most if not all observers. 

This point has been illustrated over and over again in the so-called 
“exact” physical sciences. When the same object is made in a number 
of different places, it is desirable to set up very precise instructions as 
to the methods of measuring certain of its properties. Now in govern- 
mental and industrial practice very carefully worded manuals, together 
with explanatory illustrations, are given to each laboratory that must 
make the physical or chemical tests on the product. From time to time 
it occurs to someone to try a “round-robin” test to determine whether 
the laboratories agree in the results they obtain by following these 
“precisely worded” instructions, when all tests are made on the same 
article. The result has almost always been that laboratories do not 
agree; sometimes they differ by amounts great enough to invalidate 
the whole process of inspection. Apparently there is something in the 
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individual laboratory's training of its observers which is injected over 
and above the written instructions, and produces wide differences. For 
example, in the case of one operation, the very “simple” procedure of 
counting the grains in a certain well marked area of brass strip led 
to very significant differences between laboratories. Again, the simple 
operation of placing an explosive on a steel anvil and dropping a speci- 
fied weight on it from a specified height, resulted in wide differences. 
The simple operation of placing a chemical bomb under specified pres- 
sure, and observing changes from hour to hour on a dial, led to differ- 
ences that necessitated a complete revision of the test procedure, 

I think it might be a very interesting test to try out Campbell's in- 
structions for ordering and adding lengths on groups of observers, on 
different days, in different environments, with different motivations, 
under different supervision. A carefully designed experiment might 
produce some curious results. 

Of course, the obvious answer the fundamentalist can make is that 
the instructions are usually not made precise or complete enough. But 
if we want to avoid the tautology that the specified operations be made 
precise and complete enough to give reliable results, we must show 
exactly what produces the serious differences we find among observers 
who are supposedly obeying the same instructions. 

One can understand how the physicists, like Campbell and Bridg- 
man, are anxious to push aside the difficult problem of explaining op- 
erations to individuals, since this problem lies mainly in the psycho- 
logical domain. The physicist's inclination is to try to patch things up 
when the observers b^ome erratic, and to “look around" for the 
sources of the trouble. I think he is to be “blamed" only when he talks 
as though there really were no problem; i.e., when he tries to claim 
that there are “fundamental" magnitudes, and that no other scientist 
is really needed to help the physicist improve his techniques of meas- 
urement. What he should be doing is begging for help from the con- 
temporary psychologist ; he should be insisting that physical measure- 
ment necessarily involves psychological measurement, in order to 
determine which operations really are “simple" to the observer, and 
which are difficult. Degrees of simplicity are certainly as important as 
any magnitudes to measure in a controlled fashion, and the physicist's 
andysis shows that the measurement of these degrees is “basic" to all 
measurement. Physics and psychology should be mutually supporting. 
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On the bright side, with respect to the physicist’s attitude, is an in- 
creasing tendency to use the psychologist in the design of instrument 
panels and dials.^® 

Unfortunately, the psychologists have been slow to appreciate the 
fact that physical science needs their aid in defining operations. Many 
of them have been swept along in the operationist stream, with little or 
no question of its oversimplified belief in the intuitive character of the 
simple operation. For example, Boring says: 

When a speaker’s statement is not clear for the hearer, it is always 
fair for the hearer to ask the speaker for an operational definition of 
the terms he has used. Since the operational definition introduces new 
conceptual terms, a regress is begun, one which may be infinite. This 
regress is not, however, embarrassing, for it can be terminated as 
soon as there is mutual understanding between the speaker and the 
hearer, as soon as there is no further demand for definition.^® 

If this were offered seriously as an operational definition of adequate 
operations, the practicing scientist might well be puzzled. Learners of 
scientific techniques as often as not make no further demands for ex- 
planation because they are thoroughly confused. But, worse still, con- 
scious feeling of agreement or understanding is apt to have low corre- 
lation with future practice. Of course Boring knows all this, but feels 
that the attainment of a real common agreement is a fairly simple mat- 
ter. Stevens, too, seems to have the same impression : “The operational 
regress need be pursued only until agreement is reached.” But the 
amazing thing is that in the face of all the methodological difficulties of 
opinion polls, attitude tests, etc., two psychologists could think it a 
“simple” matter to obtain a real common agreement! 


Ill 

In this last part I want to formulate a sort of materialist creed to 
combat the inroads of the fundamentalists. Naturally, the principles 
enunciated need far more substantiation than can be given here, espe- 
cially as there is no intention to assert that they are “obvious,” or can 
be formally deduced from fundamentals of scientific method. But I 
think each materialist should give them careful consideration, since 
they represent an attempt to escape the autonomy of any one branch 



488 C. WEST CHURCHMAN 

of science, and in effect make each branch responsible for the progress 
of the others. 

On the negative side, there are two principles to propose : 

1. We must stop thinking of scientific method as proceeding from 
the intuitively simple elements to more complex ones. 

Neglect of this principle might be called the Simplicity Fallacy of 
scientific method. The fallacy seems to have been given its most cogent 
formulation by John Locke,^® and I suppose that in Locke’s time it was 
not really fallacious, since he was attempting to fight a progressive 
battle against the rational intuitionists. But every attempt in experi- 
mental science to discover the simple elements has broken down, and 
many attempts have been made ; e.g., ''time” has been taken as a simple 
dimension ; "sensation” has been taken as a simple operation ; "con- 
sciousness” has been assumed to be simple in its form, etc. A review 
of the history of science’s "simples” shows us that there has been a 
gradual tendency to remove the notion of simplicity from science alto- 
gether, and to take simplicity to be a characteristic of personality in- 
stead : what an individual takes to be "intuitively obvious,” or simple, 
is a property of his personality, and important in the study of his 
behavior. But science knows no real simplicities; all problems of 
science, as they advance, become equally complex. This is so, because 
science becomes a tightly interwoven system of cross checks, and no 
problem ever stays long in isolation from all the rest. One might put 
the principle in the following paradoxical form : to determine what is 
simple for the scientific worker is one of the most complex problems of 
science. 

2. Additive Scales are not any more fundamental than any other 
type of scale. 

This principle is a corollary of the first. It may be true, as Nagel 
says, that the "cleavage between additive or extensive qualities, and 
non-additive or intensive qualities, is of fundamental importance in the 
philosophy of physical measurement.” But he certainly does not 
make clear why this cleavage is also a cleavage between "those qualities 
which are capable of fundamental measurement and those which [are] 
not.” 20 Why use the term "fundamental” in this connection at all ? Why 
not simply say that there are two types of scale (actually many types), 
and that the experimenter, in order to make clear what he is about, 
should specify the formal properties of his scales. This absolves the 
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psychologist from any attempt such as that of Reese to defend his 
type of scale, on purely formal grounds. There is no such thing as the 
Bergmann-Spence “manipulations within a dimension’* — those that 
“do not involve utilization of any of the empirical laws which connect 
it with other dimensions** — and distinctions of this type are there- 
fore fruitless for the experimental scientist. 

The formal problem of scales might be summarized by the following 
principle : 

3. All exact measurements take place in an idealized environment ; 
the results of an actual experiment are to be regarded as estimates of 
what would happen if ideal conditions could he obtained. 

Let us see how this principle works out in the case of a physical 
measurement like length. We say that the true length of a line is the 
length that zvould be obtained if we could place the object beside the 
standard meter rod, could exactly align the end points with certain 
markers, could keep the temperature at a specified value, etc. We can’t 
do any of these ideal things ; what we actually do is take observations 
under laboratory conditions. We then make adjustments in the observa- 
tions in accordance with physical laws, in order to estimate what would 
have been obtained if idealized conditions had prevailed. In other 
words, the meaning of true length is given in terms of precise opera- 
tions in an idealized environment. But estimating what would happen in 
these idealized conditions requires all the science we have at our dis- 
posal ; none of the so-called “actual” operations we perform is basic, in 
the sense that we infer concerning the idealized environment from what 
is “given.” The problem of what is actually given is itself only to be 
estimated ; the pure given in experience is again an idealized experi- 
ment, just as the determination of a “direct observation” requires set- 
ting up idealized conditions. This principle casts some light on the 
problem of formal measurement in the social and psychological 
sciences. What do we mean when we ask how much an individual 
wants something? The present tendency is to grasp the measure di- 
rectly, by asking the individual. Even though everyone knows that 
verbal responses are highly unreliable, there does not seem to be any 
feasible way of adjusting for such errors. But suppose now that we 
define the degree of want as what would occur under idealized condi- 
tions. Let us say that the individual is placed in an environment where 
he has equal opportunity to pursue any of his objectives, but can pur- 
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sue only one at a time. Then we might say that the probability of his 
pursuing one of the objectives in such an idealized environment con- 
stitutes the exact measurement of his want. The task of the psycholo- 
gist is to find a formal system of psychology that is rich enough to 
provide estimates of what would occur in the idealized want environ- 
ment. 

We turn now to certain general aspects of scales. The materialist 
tenet, I think, is that we have passed beyond the age when sound prin- 
ciples in science are regarded as such because of some inherent struc- 
tural condition. This means that we must apply two teleological criteria 
to scales, as well as to any other aspect of scientific method : the pra^- 
matic principle, and the progressive principle. 

When we apply the pragmatic criterion to scales or metrics, we ask 
ourselves this type of question: What aspect of the scientist's means 
in the pursuit of his ends is involved in the scales he uses? Such a 
question implies that a scale means no more for science than the pur- 
pose it serves for science. The pragmatic principle, then, reads some- 
what as follows : 

4. The scaling of a property of an object provides information as 
to the most efficient use of that property in any problem-situation. 

This seems to be in accord with Nagel’s assertion : ‘‘The search for 
a imified body of principles in terms of which the abrupt, the transi- 
tory, the unexpected are to be exhibited and in a measure controlled, is 
the most conscious guiding principle in the application of numerical 
science.”** But the motive of control must be made clear; that is, 
control is not an end-in-itself . Control in measurement is for the sake 
of treating an object in the most effective manner relative to any prob- 
lem. For example, let us suppose we know the exact length of an ob- 
ject. Then in any problematic situation in which the property of length 
is critical, the scaling of the length will provide us with all the infor- 
mation we have to know about the object with respect to its length in 
order to use it most effectively. This pragmatic notion of the meaning 
of a scale is based on the principle that science has developed quantita- 
tive techniques in order to provide the most complete ]DOssible descrip- 
tion of an object. And assigning to a property of an object an exact 
value enables us completely to describe the object with respect to this 
property. But what does ‘‘complete description” mean ? It means that 
the object can be used in the most efficient manner in any situation in 
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which it becomes an instrument or means to an end. It must be under- 
stood, of course, that knowing the exact value of a property of an ob- 
ject is not enough for efficient use of the object. We have to have a 
complete description as well of the other pertinent properties of the 
object and the environment, and also know the laws governing changes 
in these properties. But scaling the property should give all the infor- 
mation we need with respect to that property. 

It is to be feared that far too little heed has been paid to the com- 
mon sense of the pragmatic principle. Seldom do we know the pur- 
poses of scale construction, except for immediate ends in view ; thus, 
length is introduced in physics “in order to determine distances.” But 
this sort of trivial pragmatic analysis is not what the pragmatic prin- 
ciple intends. Rather, it demands a careful evaluation of scientific 
scales and concepts, from the point of view of their service to any 
long-run end of science or mankind. For example, two social psycholo- 
gists construct a scale for measuring “attitudes toward the church.” 
What for? What do the scientists expect to accomplish if they find 
out what an individual's score is on their test? We should like to say : 
they want to predict behavior in a certain situation. Well then, what 
situation, and behavior relative to what? Unfortunately, the answer to 
this sort of pragmatic demand is usually withheld; instead, we find 
that “the concept ‘attitude' will be used to denote the sum-total of a 
man's inclinations and feelings, prejudice and bias, preconceived no- 
tions, ideas, fears, threat, and convictions about any specific topic.” 
Certainly this “definition” does not make specific what we want to 
know about the individual's behavior. And the worst of it is that, under 
the guise of “objective” determination of opinions and attitudes, an 
opinion poll can play a quite reactionary or conservative role, simply 
because it does not tell us what the attitude scale is for. We might on 
the one hand want to obtain an attitude score to see whether the work- 
ers will strike if a certain plan is installed ; or we may want the score 
to see what the workers really want. I cannot agree with Guttman that 
the really critical problem is “to distinguish between . . . scaling and 
prediction.” For it seems that the internal or formal analysis of the 
scaling operation has meaning only in terms of what we plan to do with 
the results ; there are so many ways we can construct formal criteria, 
and none of these makes any sense by itself. Viewed as possible ways 
of obtaining clear-cut objectives, however, the various formal tech- 
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niques can be evaluated; I prefer to call the whole process, the for- 
malization and the evaluation, a process of ‘'scaling,” or “measuring,” 
since these terms have traditionally meant experimental, and not 
merely formal techniques. 

The pragmatic principle requires that the exact value of a property 
along a scale should enable us to use the property most effectively. 
But this is a severe requirement. It is clear enough that science can 
only approximate this sort of ideal. And, as a matter of fact, the more 
closely science approximates the exact value along the scale, the “bet- 
ter” we take that science to be. This notion of a better science — and, 
in general, the notion of progress in scientific matters — provides us 
with the progressive principle concerning scales: 

5. A scale furnishes the experimenter zvith a technique whereby he 
can measure the degree of scientific perfection he has attained. 

That is, scales must be so constructed that we can determine how the 
scientist may improve his knowledge of the properties of objects. This 
aspect of scale construction is more or less ignored in so-called “oper- 
ational analysis.” The operations by which length is finally determined 
simply involve the whole history of science, a history of closer and 
closer approximations to exact measurements. As far as I know, only 
Singer has made a careful study of all that must be involved in such 
operations. The story is a complicated one, for we are forced to take a 
comprehensive attitude toward experimental science. Formal criteria 
of scales can apparently (but not actually) be worked out very simply 
without reference to any complicated construct of nature. But the pro- 
gressive principle, as well as the pragmatic, demands a “closed system” 
of concepts. We must show the relationship of all the scales of science, 
in order to have a systematic check on deviations from progressive 
refinements. 

This interrelation of scientific concepts is frequently ignored in an 
attempt to get some kind of result. An experimenter wishes to see if 
there is any correlation between two variables, let us say the amount 
of soot fall and the incidence of tuberculosis, or the amount of steel 
produced and the salary rate of the steel workers, or blood pressure 
and temperament. The too common procedure is to set up “scales,” in 
the formal sense, for measuring the variables, to accumulate a good 
many paired observations, and then to run a correlation analysis. And 
the results often mean nothing in the pragmatic sense. Suppose the 
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amount of soot fall is correlated with the incidence of tuberculosis. 
What then ? What should we do ? Is this a sufficient basis for clearing 
areas of smoky conditions in order to reduce tuberculosis? Not at all. 
The soot may fall heavily in areas where people are economically poor, 
and hence poorly nourished. Thus, the soot fall could be reduced, and 
the incidence of tuberculosis remain unchanged. 

All these are typical mistakes that can so readily be made unless we 
show how the scales we construct are interrelated. Of course we could 
fix up the tuberculosis experiment ; the point is, how do we make sure 
the same kind of mistake will not be made on a new level ? The efficient 
use of an object, and the improvement of our use of it, can occur only 
when we see how the property of the object is related to its other 
properties, and the properties and variables of the environment. 

IV 

To summarize : I have taken the position that modern materialism 
faces the crisis of removing fundamentalism from science. “Funda- 
mentalism"’ is taken to mean the doctrine that certain aspects of scien- 
tific method are simpler to manipulate than others, and hence demand 
less investigation. The pitfalls of fundamentalism in measurement the- 
ory have been examined. For the fundamentalist’s principles, there 
have been substituted pragmatic and progressive principles ; these are 
not to be taken as “simpler” to understand than other aspects of 
science, but as methodological criteria that grow up with science. The 
evil of fundamentalism is that, by neglecting certain variables, it runs 
the risk of nullifying the objective of the experiment. And the ma- 
terialist takes the objectives to supply the matter of all inquiry ; neglect 
of the matter is therefore an insidious type of scientific imma- 
terialism.2® 
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How Logicians Announced 
a Great New Advance in Philosophy 

I N 1914 Bertrand Russell, having completed the Principia Mathe- 
matica, announced that a new way of thinking had “gradually 
crept into philosophy through the critical scrutiny of mathe- 
matics.” This type of philosophy, he said, “represents, I believe, the 
same kind of advance as was introduced into physics by Galileo : the 
substitution of piecemeal, detailed and verifiable results for large un- 
tested generalities recommended only by a certain appeal to the imagi- 
nation.” ^ 

The key to this new philosophy was its method, the method of Logi- 
cal Analysis. Philosophy, said Russell, should not attempt to compete 
with natural science in working out a theory of the universe, or the- 
ories about particular parts of the universe. It was a mistake to sup- 
pose “that a-priori reasoning could reveal otherwise undiscoverable 
secrets about the universe.” ^ On the contrary, facts and generaliza- 
tions about the world, positive knowledge, must be acquired empiri- 
cally, partly through ordinary perception, partly by the more refined 
technique of natural science. The task of philosophy was then to sub- 

495 


496 


MAURICE CORNFORTH 


ject the propositions established through ordinary perception and by 
science to a logical analysis. Such an analysis could not establish any 
new truths. But by making clear the meaning of truths already known 
it would remove difficulties and confusions and impart a new clarity 
to our knowledge. 

This idea that the task of philosophy is rather to make an analysis 
of the meaning or reference of empirical knowledge than to establish 
transcendental truths by a priori reasoning was not in itself anything 
very new. Already Mach’s Analysis of Sensations, published in 1885, 
had set out to make clear the meaning of all scientific propositions by 
showing how every science was in truth concerned with the order and 
arrangement of sensations or sense data and with nothing else. And. 
indeed, the same thing had been put forward more than a century ear- 
lier in Berkeley's Principles of Human Knowledge, published in 1710. 

Russell, therefore, was only restating something which had been 
common ground amongst empiricists for over two centuries. What he 
claimed as specifically new was the discovery of a logical technique for 
restating and refining the traditional method of empiricist philosophy. 

Thus in his latest work, A History of Western Philosophy, Russell 
says: ** Modern analytic empiricism . . . differs from that of Locke, 
Berkeley and Hume by its incorporation of mathematics and its de- 
velopment of a powerful logical technique. It is thus able, in regard to 
certain problems, to achieve definite answers, which have the quality 
of science rather than of philosophy. It has the advantage," he contin- 
ues, "as compared with the philosophies of the system-builders, of be- 
ing able to tackle its problems one at a time, instead of having to invent 
a block theory of the whole universe. Its methods, in this respect, re- 
semble those of science." ^ 

The "powerful logical technique" to which Russell refers is the 
technique of modern mathematical logic. He had in mind that the 
methods which had proved successful in mathematical logic and in 
mathematical analysis could be applied in philosophy. 

Mathematicians of the nineteenth century had been able to over- 
come difficulties in the differential calculus by the definition of infini- 
tesimal quantities in terms of the limit of a series of real numbers. 
Russell himself believed he had shown in Principia Mathematica that 
the whole of mathematics could be derived from logic by means of 
Frege’s definition of cardinal numbers as "classes of classes similar to 
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a given class.” If, then, the nature of numbers, the nature of infinitesi- 
mals, and so on had been clarified by a technique of analytic definition, 
could not the philosophical problems of the nature of the world be like- 
wise solved by a technique of logical analysis, analyzing and defining 
terms whose meaning was in doubt by an exact logical technique? 
This would then replace the dubious a-priori theorizing of the builders 
of philosophical systems. 

Science and the Crisis of Philosophical Systems 

The use of the method of logical analysis was a reflection of the gen- 
eral state of crisis into which the whole activity of philosophical system 
building had fallen as a result of the rapid development of natural 
science. 

Already in the nineteenth century the futility of philosophical sys- 
tem building was becoming evident. In terms of eighteenth century 
science, philosophy could still seem to such thinkers as Leibnitz to have 
a separate function in interpreting the world, which science by itself 
could not fulfill. But as Frederick Engels was to point out, the great 
unifying discoveries of nineteenth century science made such sys- 
tems once for all unnecessary. The last ‘‘great” philosophical system 
was that of Hegel. More and more has it become obvious that system 
building and the controversy of systems is barren of results. The sys- 
tems can no longer satisfy the demands which men put upon them. The 
tasks of philosophy must be different from the tasks formulated by the 
builders of systems. 

It is worth noting that this issue was already quite squarely put by 
Marxists some time before it was formulated by anybody else. 

“Modern materialism,” wrote Engels in Anti-Duhring (1878), “no 
longer needs any philosophy standing above the other sciences. As 
soon as each separate science is required to get clarity as to its position 
in the great totality of things and of our knowledge of things, a special 
science dealing with this totality is superfluous. What still independ- 
ently survives of all former philosophy is the science of thought and 
its laws — formal logic and dialectics. Everything else is merged in the 
positive science of nature and history.” ^ 

The new formulation which dialectical materialism provided of the 
tasks of philosophy, and the contribution it made had little influence 
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upon the content of academic philosophy. The official philosophers, the 
professionals, continued to build their systems. The past hundred 
years, indeed, have seen the production of many systems, the latest 
being that of A. N. Whitehead. Sometimes the system builders have 
tried to use parts of science to bolster up their fantasies — for instance, 
Bergson, or Whitehead himself. Others, like the English and Ameri- 
can ‘‘absolute idealists'* of fifty years ago, cheerfully ignored science 
altogether, saying it was concerned merely with “appearances.” 

But the continuance of this type of philosophy could not but provoke 
a reaction. It had been challenged by dialectical materialism, and it 
was again challenged by the representatives of philosophical empiri- 
cism. Thus we find that, historically, Russell's announcement that phi- 
losophy should concern itself with logical analysis and not with the 
attempt to “reveal otherwise undiscoverable secrets'' by “a-priori rea- 
soning” was flung down as a challenge against the contemporary Eng- 
lish “absolute idealists” — Green, Bosanquet, Bradley, and others. He 
realized clearly enough that their system building could not stand up 
to scientific criticism, that it was based on confusions and logical fal- 
lacies, and that it was wholly useless and undesirable from the point 
of view of extending scientific knowledge and the application of scien- 
tific methods to theoretical problems. 

For Russell and those who thought on similar lines, logical analysis, 
which should in their opinion become the sole concern of philosophy, 
did not aim at building up its own system of the world, but at inter- 
preting and clarifying the results of science. 

Still, such an interpretation of science needed to have some definite 
content. The theories of formal logic, to which Russell himself made 
such a great contribution, provided only the bare logical form in which 
propositions should be stated. But an interpretation that made clear 
the propositions of science must not only make clear their logical 
form ; it must make clear exactly what sort of things they are about — 
their content. 

It is a noteworthy fact that in seeking the ideas in terms of which the 
content of science could be clarified Russell and his fellow workers 
looked backwards, to the results of previous empirical philosophy. 

In his three chief works of philosophical analysis — Our Knowledge 
of the External World, The Analysis of Matter, and The Analysis of 
Mind — Russell proceeded on the classical empiricist principle, which 
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he formulated as follows : *‘It can be laid down quite generally that, 
in so far as physics or common sense is verifiable, it must be capable 
of interpretation in terms of actual sense-data alone/* ® 

For Russell, mathematical analysis had already made clear the na- 
ture of number — what we are talking about when we talk about num- 
bers — in terms of the abstract logical categories of individual things 
and their properties and relations, as developed in the logical theory of 
classes. In the same way, he thought, philosophical analysis would 
make clear the nature of the mind and its relationship to the body, 
the constitution of the material universe and the existence of the ex- 
ternal world — what we are talking about when we talk of mind, body, 
matter, and so on — in terms of the categories previously employed by 
philosophical empiricism ; namely, impressions, sensations, sense-data. 

But this type of interpretation, interpreting all scientific statements 
in terms of sense-data and so analyzing the objective material world 
out of existence — “the extrusion of permanent things*' was the phrase 
Russell used ® — ^produced a philosophy in essence no different from the 
sensationism of Mach or the subjective idealism of Berkeley. The 
“powerful logical technique*’ was, in fact, nothing but a technique for 
saying in a new and rather more difficult language what had often 
been said before. 

Thus the renunciation of system building and the path of a Galilean 
advance in philosophy led, in the hands of the first exponents of the 
method of logical analysis, to nothing better than a restatement of the 
old philosophy of subjective idealism. This was duly carried to its 
logical conclusion in a system of complete solipsism with the publica- 
tion in 1921 of Wittgenstein's Tractatus Logico-Philosophicus. 

Logical Empiricism and the Frogram of Analysis of 
Language 

How to preserve the method of logical analysis without being con- 
fronted by the paradoxes of subjectivism and solipsism to which Rus- 
seirs and Wittgenstein*s treatment had led? How to formulate an em- 
pirical philosophy which would not be bound by the traditional empiri- 
cist ruling that the known world must be constructed out of sense data? 
These were the problems that faced all those philosophers who fol- 
lowed in the footsteps of Russell. The development of the contempo- 
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rary school known as logical positivism, or logical or logistic empiri- 
cism (the examination of which is the business of the present essay) 
has been conditioned by precisely these problems. 

What was the starting point of this development? 

A study of Russell’s basic works of philosophical analysis shows 
that his whole method aimed at the production of some theoretical 
“construction” of the world. Thus, in Our Knowledge of the External 
World Russell speaks of the task of “discovering what sort of world 
can be constructed” exclusively out of elements concerning whose 
existence there can be no possible manner of doubt, i.e., sense-data. He 
explains that people ordinarily suppose that the world is constructed 
out of “permanent things.” Yet considerable doubt attaches to the 
existence of such permanent things. Logical analysis, therefore, will 
“construct the world” out of elements to whose existence no doubt at- 
taches, and these elements are of the nature of sense-data. 

For Russell, then, logical analysis was a way of revealing the essen- 
tial nature of the world, i.e., that the world is constructed out of 
sense-data, and not out of permanent material things, or spiritual 
monads, or other dubious kinds of entities to which traditional a-priori 
philosophy had made reference. 

In accordance with this, the analytic philosopher J. T. Wisdom 
wrote : “The philosopher asks. What is the Self ? What is the State ? 
What is Time? . . . The philosopher is asking for a certain kind of 
definition of the Self, of the State.” ® This definition, provided by the 
method of logical analysis, will answer the question as to the real ulti- 
mate essential nature of things — of the Self, or the State, or Time, 
as the case may be. 

Now it is easy to see that such a conception of the aims of the ana- 
lytic method can well be criticized from the point of view of a strict 
empiricism. And it is this criticism which the logical positivists, or 
logical empiricists, provided. They pointed out that to use a logical- 
analytic method for “constructing a world,” or discovering the ulti- 
mate essential nature of things, was merely to repeat in a new way 
the old errors of the philosophical systems. They claimed that those 
who professed to be empiricists and to use a logical method should 
definitely renounce all attempts at metaphysical construction. Their 
contention was that, while Russell and his associates had begun the 
criticism of traditional metaphysics, they had not carried it through 
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with nearly sufficient rigor. A still greater transformation of philosophy 
was required in order to make it truly empirical, scientific, and free 
from metaphysics. 

An important step in this new onslaught against metaphysics was 
made in the enunciation of the “principle of verifiability*' by Moritz 
Schlick, the founder of the so-called Vienna Circle of empirical phi- 
losophers. This principle said that “the meaning of a proposition is its 
method of verification.” A proposition for which no method of empiri- 
cal verification exists is, then, meaningless. A great many of the propo- 
sitions of traditional philosophy are in this way to be criticized as 
nonsensical. And it is asserted that no proposition contains any other 
element of meaning over and above what is given in its method of 
empirical verification. 

What happens when this principle of verifiability is applied to Rus- 
sell's analysis of the external world in terms of sense-data? Russell 
said that the world must be constructed out of sense-data and not out 
of permanent things. Yet what is the method of verification of this 
statement? In actual fact, the empiricists now contended, there is no 
method of verification for the statement that the world is composed of 
sense-data, if this statement is intended to contradict the statement 
that the world is composed of permanent things. You can say which- 
ever you like, it makes no essential difference. One mode of expression 
may be better for one purpose, the other for other purposes. They are 
merely two different forms of words, two alternative languages for 
expressing the same facts, and not rival statements of the nature of 
reality.® 

The conclusion was drawn that philosophers have been misled by 
language. Russell himself, in formulating the logical-analytic method, 
had already remarked upon this. But he was now criticized on the 
ground that, instead of carrying forward a thorough logical critique of 
language, he had allowed himself to be diverted into what were essen- 
tially metaphysical speculations, whose meaninglessness was revealed 
in the light of the principle of verifiability. The task of philosophy, 
however, could not be to construct the world, or discover the real 
nature of things, by extrascientific methods — whether methods of 
a-priori system building or methods of logical analysis. The task was 
represented as a quite different one — namely, “critique of language” ; 
for the past methods of formulating the problems of philosophy had 
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always rested “on the misunderstanding of the logic of our lan- 
guage.“ 

The new conception of the tasks and methods of philosophy which 
emerged from the principle of verifiability was most dearly and sys- 
tematically stated by Schlick’s assodate, Rudolph Carnap, 

“A philosophical, i.e., a logical, investigation must be an analysis of 
language,” Carnap wrote.^^ 

“The questions dealt with in any theoretical field,” he wrote fur- 
ther, . . can be roughly divided into object-questions and logical- 
questions. ... By object-questions are to be understood those which 
have to do with the objects of the domain under consideration, such 
as inquiries regarding their properties and relations. The logical ques- 
tions, on the other hand, do not refer directly to the objects, but to 
sentences, terms, theories, and so on, which themselves refer to 
objects.” 

Object-questions are only to be answered by the empirical methods 
of natural sdence. They cannot be answered by extrascientific philo- 
sophical means. Philosophy, as distinct from sdence, must be exclu- 
sively concerned with logical questions, i.e. with questions about the 
logic of the language in which we express our statements about ob- 
jects. Philosophers must not inquire into the nature of objects, must 
not try to analyze the nature of Reality ; they must leave that to sdence. 
They must confine their inquiries to the study of the logic of language. 
And this study will do the job which they really want done — it will 
enable them to reach agreed solutions of philosophical problems, and 
in particular it will throw a flood of light upon the problems of the 
philosophy of science. 

The school of logical empiricism, then, which arose out of the logical- 
analytic method of Russell and out of the criticism of this method, 
may be said to be characterized by two guiding principles : 

(1) The repudiation of all “metaphysics,” i.e. all doctrines about 
the world as a whole, the ultimate nature of Reality, and so on, not 
capable of empirical verification; together with the acceptance of the 
empirical view that all knowledge is derived from experience and 
must be verified in experience. 

(2) The formulation of the task of philosophy as being the logical 
analysis of language, and specifically the logical analysis of the lan- 
guage of sdence. 
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This means that critically the aim is to destroy “metaphysics/* Posi- 
tively, it is to make clear the significance of science ; for the analysis 
of scientific language will show what science is doing, together with 
the connections of the sciences in one single universal science. 

Despite the fact that rather widely varying views on different ques- 
tions have been put forward in the give and take of discussion between 
members of the school — by such writers as Carnap, Neurath, Frank, 
Tarski, Reichenbach, C. W. Morris, and Popper — the above repre- 
sents the principles of method and programmatic aim which they all 
have in common. 

In the light of these common principles, the logical empiricists, in 
the period preceding the recent war, set about organizing international 
congresses of scientific philosophy and launched the project of an In- 
ternational Encyclopedia of Unified Science. Their aim was to estab- 
lish a scientific activity of philosophizing on an international scale, 
which would be comparable with the natural sciences and mathematics 
in the steady building up of accepted and certifiable theoretical results. 

Having now briefly examined the historical background of logical 
empiricism and its general program, I propose in what follows to dis- 
cuss the actual content of its critical rejection of metaphysics and of 
its attempt at an analysis of science, and then its general tendency as 
a philosophy and whether it serves the interests of the advance of 
scientific knowledge and of social progress. 

Metaphysics and the Theory of Knowledge 

In his Philosophy and Logical Syntax Carnap says that the function 
of logical analysis is to analyze all assertions in order to make clear 
the sense of each and the connections between them. The principal 
task in this connection is to find out the “method of verification.” The 
assertions of traditional metaphysics are found to admit of no method 
of verification. Since to be able to find no method of verification is 
the same as to be able to find no meaning, the metaphysical theories 
are therefore meaningless, nonsensical. They appear to have a sense 
only because they arouse emotions. Carnap distinguishes an “expres- 
sive** or emotion-arousing use of words from the “representative** 
use, and says: “Metaphysical propositions are , . . like laughing, 
lyrics and music, expressive.** 
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The criticism of metaphysics shows in particular, Carnap continues, 
that all general assertions about the “Reality** of so-and-so are meta- 
physical and senseless. For example: Is Matter real? Is Mind real? 
Is there really an External World ? All such questions, and the theories 
purporting to answer them, are senseless. 

All this makes it very clear that in Carnap*s opinion the traditional 
problems of philosophy must be ruled out as senseless and as “pseudo- 
problems.** Natural science, on the other hand, being systematic veri- 
fiable theory, alone will stand the test. 

But with regard to science, philosophy must not ask such questions 
as: What kind of objects does science deal with? Does science refer 
to objective external realities, or is it on the contrary a technique for 
predicting the order of sensations? For, in Carnap's words, “the ques- 
tions of the kinds of facts and objects referred to by the various lan- 
guages [of science] are revealed as pseudo-questions.** Philosophy 
deals with the language of science — with its syntactical and semantical 
rules — and by so doing may hope to clear up the kind of difficulties that 
receive expression in such “pseudo-questions.** 

By such arguments as these it is definitely claimed that empiricism 
has rid itself of the taint of subjectivism. For the view that “only 
sense-data exist,** that the world is to be “constructed out of sense- 
data,** and so on, is rejected as “metaphysical.** But the view that “ex- 
ternal material things** exist independent of their being perceived — the 
“realist** view, which is a part of any materialist philosophy — is like- 
wise rejected for precisely the same reason. In this connection, Carnap 
writes : 

“Sometimes the views of the Vienna Circle have been mistaken for 
a denial of the Reality of the physical world. But we make no such 
denial. It is true we reject the thesis of the Reality of the physical 
world: but we do not reject it as false but as having no sense, and its 
idealistic antithesis is subject to exactly the same rejection. We neither 
assert nor deny these theses, we reject the whole question/* 

And again : “We make no assertions as to whether the given is real 
and the physical world appearance, or vice versa ; for logical analysis 
shows that such assertions belong to the class of unverifiable pseudo- 
statements.** 

Is it the case that by this downright “rejection** of all “metaphysics** 
the method of logical analysis has really succeeded in separating itself 
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from subjectivist trends of philosophy? The view which asserts the 
existence of the material world independently of its being perceived or 
thought about, which is generally count erposed to subjective idealism, 
is not denied, but is rejected. Subjective idealism, too, is rejected, but 
not denied. The position is a delicate one for the logicians who have 
thus distinguished rejection from denial. Just what it is that they claim 
to be rejecting, and where such rejection leads, is worth inquiring 
into. 

‘‘The material world exists” — “The material world does not exist.” 
“The material world contains processes which are reflected in various 
ways in our perceptions and thought but exist independently of such 
reflection” — “What we call material things are nothing but complexes 
of sense-data.” Here we have statements which have often been debated 
by philosophers and continue to be debated, but the controversy 
between which, we are now told, is without meaning. What is at stake 
in this controversy ? What is at stake is our whole point of view with 
regard to human knowledge. 

Both the upholders and the detractors of the existence of the 
material world, together with those who say the question is nonsense, 
may be at one in recognizing that all knowledge is based on experience. 
This recognition is the common denominator of a wide variety of views 
— materialists, subjective idealists, and logical empiricists, all share it. 
The differences arise over the question of the source of our experience 
itself. 

The materialists who affirm the existence of the material world are 
saying that our perceptions have their source in the interaction between 
ourselves and our material environment ; that this interaction is such 
that our perceptions reflect or mirror the external reality well enough 
to serve generally as a trustworthy guide in practice ; and that, by the 
use of scientific methods and logical modes of thinking, our thoughts 
and theories can likewise be made fairly adequately to reflect various 
aspects of the material world in which we live. 

On the other hand, those who deny this are saying that our sense- 
experience is ultimate, absolute, an ultimate given datum, into the 
origin and significance of which there is no sure means of inquiring, 
but which can at most be a subject of speculation. Thus Berkeley, 
denying the source of sensation in the external material world, said it 
must be called forth in our minds by the will of God; Wittgenstein, 
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writing two hundred years after Berkeley, did not mention God (be- 
cause he thought that would be ‘‘nonsense’*), but spoke instead about 
“the mystical.** True, these same philosophers recognize the right of 
science to speak about the way our sensory apparatus is stimulated by 
impulses originating from the external environment. But, according to 
them, these very statements of science are themselves to be interpreted 
as having no other subject matter than sense-data. For Mach, for 
instance, the brain, like everything else, was nothing but “a complex*’ 
of sense-data, so that to say that sensations are aroused by impulses 
affecting the sensory centers of the brain was only to establish a 
relationship between two complexes of sense-data, and was not to 
establish the source of experience itself. 

These were the kind of considerations which Lenin evidently had in 
mind when, explaining and defending materialism, he wrote: “All 
knowledge comes from experience, from sensation, from perception. 
That is true. But the question arises, does objective reality belong to 
perception, i.e., is it the source of perception? If you answer yes, you 
are a materialist. If you answer no . . . you deny the objective content 
of experience, the objective truth of your experimental knowledge.** 
“Materialism and idealism differ in their respective answers to the 
question of the source of our knowledge and of the relation of knowl- 
edge ... to the physical world.** 

Whether in this connection you “reject** the source of our experience 
in the material world or whether you “deny** it — whether you deny 
that our experience has a material basis or reject it as meaningless — 
does not make a great deal of difference. It is possible to argue about 
“the meaning of meaning.** But at all events the question of the reality 
of the material world as the source of experience has had enough mean- 
ing to divide philosophers into two rival camps according to the way 
they have answered it, and it still has that meaning. When logical 
empiricists “reject the thesis of the Reality of the physical world** they 
thereby reject the objective reference of science, the objectivity of 
knowledge, the material basis of experience. In this way they place 
themselves in the same camp as the older empiricists, the subjective 
idealists, although they protest that they reject subjective idealism as 
well. 

This fact is exemplified in the argument developed by Carnap and 
others to the effect that it is possible to use either “a physical object 
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language” or “a sense-datum language” at will : the difference between 
saying that a thing is ‘‘a complex of atoms” and saying that it is ”a 
complex of sense-data” is merely a difference in choice of language. 
If that is so, then the possibility of ever being able to express the 
dependence of our ‘‘sense-data” on the circumstances of our material 
existence is a-priori ruled out, and every essential point has been con- 
ceded to the side of subjective idealism. 

Materialists — unlike some of the representatives of what is often 
called philosophical “realism” — ^justify their “thesis of the reality of 
of the physical world” and of the material basis of experience, not by 
general “metaphysical” arguments a priori, but by appealing to ex- 
perience itself. The materialist considers that this “thesis” is “verified,” 
not indeed by any particular crucial experiment, but by the whole de- 
velopment of science and technique. And the “thesis” has its basis in 
the entire structure of a materialist theory of knowledge, which regards 
knowledge as a social product whose foundations lie in the interactions 
of men with one another and with their material environment. 

From this point of view the essential weakness of the “antimeta- 
physical” theory of logical empiricism is to be found precisely in its 
theory of knowledge — or, rather, in its lack of a theory of knowledge. 
A philosophical formulation of the standpoint of science, embodying 
the justification of a scientific view of the world and the rejection of 
a-priori philosophical theorizing, must have as its basis scientific theory 
of knowledge. No system of formal logic or abstract “principle of 
verifiability” will serve as a substitute. The very principles of the 
“logical analysis of language” remain suspended in the air so long 
as they have no basis in a concrete examination of the actual material 
social foundations of the thought process which is expressed in 
language. The “principle of verifiability” itself remains a mere phrase 
so long as the principles of the actual concrete process of building up 
knowledge and verifying it are ignored. 

Thus the rejection of metaphysics, announced by logical empiricism, 
is undertaken on a most inadequate basis. This school of philosophy 
claims to be able to distinguish those propositions which have sense 
from those which have not, and to single out and reject the propositions 
of metaphysics as belonging to the latter category. But its apparatus 
for carrying out this task is defective. It does not proceed from any 
scientific analysis of the actual process of human knowledge. And in 
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the absence of such an analysis, the upshot of its “antimetaphysical” 
program is to reject the objectivity of scientific knowledge. 

In this respect logical empiricism remains in line with the whole 
development of empirical philosophy since Berkeley. But Berkeley's 
open rejection of knowledge of the material world, and the “construc- 
tion” by Mach or Russell of an alternative “world” out of sense-data, 
are now replaced by the “logical” explanation that the whole question 
of the sources and objects of knowledge is to be “rejected.” 

But you neither solve nor get rid of a crucial question by “reject- 
ing” it. 

The Logical Analysis of Science 

I said above that logical empiricism had a double aim — critically to 
destroy metaphysics, positively to make clear the significance of 
science. How does it proceed with the positive aim? 

In the first place, we may consider the results of a simple application 
of Schlick's principle of verifiability. According to this, the sense or 
meaning of all propositions of science is given by the “method of 
verification.” The verification of propositions of astronomy, for in- 
stance, is given by looking through telescopes, so that the meaning of 
these propositions is to be elucidated in terms of what we see through 
the telescopes, i.e., in terms of the sense-data of astronomers. Again, 
the verification of propositions of atomic physics is given by observa- 
tions oflF electrical apparatus, so that the meaning of these propositions 
is to be elucidated in terms of what we see when we operate such 
apparatus, i.e., in terms of such sense-data as flashes on screens, and 
pointer readings. 

In other words, the scientific theories of astronomy and physics, and 
similarly all other scientific theories, are to be understood as short- 
hand expressions of what we may expect to observe, or what sense- 
data we may expect to experience, under various specifiable conditions. 
That exhausts their meaning. To say, for instance, that the theories 
of astronomy reflect the stellar universe existing independent of all 
experience, or that the theories of atomic physics reflect the physical 
world existing independently of all experience, is to be regarded as 
senseless metaphysics. 

It is not difficult to see that this subjectivist interpretation of science 
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is far from satisfactory. There are parts of science, for instance, which 
deal with the past history of the earth, with geological periods before 
the appearance of man and before the existence of any experience. 
What is the meaning of these particular propositions of science ? Ac- 
cording to the present interpretation they must be understood simply 
as predictions of future sense-data — ^and yet we can recognize that 
this cannot exhaust the meaning of such propositions. Another dif- 
ficulty arises in connection with psychological propositions about other 
people’s mental states. Yet another difficulty arises in connection with 
psychophysical propositions about the dependence of mental upon 
physiological phenomena. 

These difficulties need not be elaborated here, because they are 
obvious and have often been mentioned by contemporary philosophers 
of all schools. The logical empiricists themselves soon became aware 
of such difficulties, and therefore tried to revise the purely subjectivist 
interpretation of science which was the first result of the application 
of the principle of verifiability. 

In his books Philosophy and Logical Syntax, The Unity of Science, 
and The Logical Syntax of Language, Carnap developed the view that 
previous empiricist studies in the analysis of science had been vitiated 
by the attempt to explain the meaning of scientific propositions. This 
led to a subjectivist metaphysics which he had to confess was just as 
bad, in its way, as a ‘‘realist” metaphysics. 

But on the contrary, he explained, “the logic of science is nothing 
else than the logical syntax of the language of science*' And : “By 
the logical syntax of a language, we mean the formal theory of the 
linguistic rules of that language — the systematic statement of the 
formal rules which govern it, together with the development of the 
consequences which follow from these rules.” 

Thus philosophy will not inquire what .science means, what scientific 
propositions are about, since in the light of antimetaphysical criticism 
“the questions of the kinds of facts and objects referred to by the 
various languages [of science] are revealed as pseudo-questions.” In 
brief : “The philosophy of a science is the syntactical analysis of the 
language of that science.” 21 By sticking, then, strictly to “syntactical 
analysis” the difficulties of subjectivist interpretation are to be avoided. 
Such difficulties just do not arise. It will soon be found, however, that 
other difficulties arise instead. 
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Proceeding to the “logical syntax of the language of science,” 
Carnap wrote: “Science is a system of statements based on direct ex- 
perience and controlled by experimental verification. . . . Verification 
is based on protocol statements/* Protocol statements are “statements 
needing no justification and serving as the foundations for all the re- 
maining statements of science.” 

Instead, therefore, of trying to interpret the meaning of scientific 
statements, the task of the logical analysis of science is now to be re- 
garded as being to show how science, the whole system of scientific 
statements, is derived from protocol statements according to certain 
formal rules. The protocol statements serve the function of reports on 
the basic observational data of science and on the observed results of 
experiments designed to verify scientific theories. 

Where, then, does the syntactical analysis lead ? It will be found to 
lead to results no less paradoxical than those of the previous sub- 
jectivist analysis. These results were summed up by Neurath as 
follows : 

“Sentences are to be compared with sentences, not with ‘experiences/ 
not with a ‘world,' nor with anything else. All these senseless duplica- 
tions belong to a more or less refined metaphysics, and are therefore 
to be rejected. Every new sentence is confronted with the totality of 
sentences which are present and which have been brought into agree- 
ment. Then a sentence is called correct if it can be brought into the 
system. Whatever we cannot systematise is rejected as incorrect. In- 
stead of rejecting the new sentences we can also, wherever we find it 
generally difficult to make a decision, alter the whole system of 
sentences until the new sentence can be included. ... In the present 
theory we always remain within the realm of speech-thinking.” 

Neurath here correctly pointed out that, if you adhere to a strictly 
syntactical analysis, then the only account that can be given of science 
is that it is a changeable system of sentences which have to be con- 
tinually “brought into agreement,” and the correctness of any scientific 
theory depends on how it can be fitted into the existing system of 
scientific sentences, and on nothing else. Even with regard to the basic 
“protocol,” it cannot be said that the protocol is certified because it 
expresses the ultimate experiential data on which the rest of science 
is based: this, too, would be a non-syntactical statement, another 
“senseless duplication” belonging to “a more or less refined meta- 
physics.” 
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The analysis began by saying that science is ''based on direct ex- 
perience” and '‘controlled by experimental verification.” But no ac- 
count of such basis and control can be given in terms of a strictly 
syntactical analysis — these are non-syntactical, non-formal concepts. 

Thus if the subjectivist analysis based on a simple application of 
the principle of verifiability led to a severing of the connection between 
science and the objective world by making science deal purely with 
predictions of future sense-data, the new syntactical analysis severs 
the connection even more completely by ruling out any sort of con- 
sideration of what science deals with and making it appear simply as a 
system of sentences, the correctness of each of which depends solely 
on whether it can be “brought into the system.” 

But such an analysis can give no account at all of what science is 
doing, why it is doing it, what is its value, or why we should prefer 
it to mysticism or metaphysics. In other words, it is altogether wide 
of the mark as an analysis of science. Its chief feature is that it con- 
tinues to “reject” the idea that science reflects the real world and 
gives us objective truth. 

This syntactical analysis is not, however, the last word of logical 
empiricism. As this type of philosophy is led from one impasse into 
another it continually produces some new device wherewith to try to 
extricate itself. 

In the first volume of his new Studies in Semantics Carnap an- 
nounces that “the field of theoretical philosophy is no longer restricted 
to syntax but is regarded as comprehending the whole analysis of 
language, including syntax and semantics and perhaps also prag- 
matics.” 

This reflects the widening out of the logical study of language to 
include not only logical syntax, but also “semantics” and “pragmatics,” 
already announced in the second number of the International En- 
cyclopedia of Unified Science.^® According to this improved analysis, 
the functioning of a linguistic sign — z. particular case of what is called 
“semiosis,” or the functioning of signs in general — involves the sign 
in a threefold relationship ; namely, to other signs in the same language, 
to what it designates, and to the people who use and interpret the sign. 
Logical syntax studies signs in relation to other signs; semantics 
studies signs in relation to what they designate; pragmatics studies 
signs in relation to the people using and interpreting them. The whole 
logical study of language, which is a part of “semiotic,” includes all 
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three special studies. The logical analysis of science, then, is incom- 
plete if it confines itself to the syntactical aspects of science : it must 
include the semantic aspect, “and perhaps also pragmatics.^' 

Thus logical empiricism starts the analysis all over again, inspired 
with better hopes of success. 

The essential feature of logical syntax is that it studies the formal 
rules employed in the construction of a given set of statements, i.e., the 
rules of formation, which determine which statements have sense or 
are permitted within the system, and the rules of transformation, 
which determine which statements are formally compatible with which 
other statements, which are formally incompatible, and how statements 
can be formally deduced one from another. Semantics, on the other 
hand, is concerned with the rules determining the truth or falsity of 
statements, i.e., with the determination of truth conditions for state- 
ments. 

If we consider any system of statements, such as a science, then the 
assignment of semantic rules for determining the conditions of the 
truth and falsity of statements belonging to that system will constitute 
an “interpretation" of the system. The logical analysis of science is, 
then, concerned, not only with the syntax of the language of science, 
but also with the semantic rules employed, i.e., with the mode of de- 
termining the truth or falsity of statements belonging to the science, or 
with the interpretation of the science. 

In his contribution to the International Encyclopedia, Carnap in- 
dicates the way in which a more complete logical analysis* which 
includes semantics, can apply to the science of physics. He distinguishes 
between the “elementary" and the “more abstract" terms employed in 
physics. 

The elementary terms are those which refer to what is directly ob- 
served — such as the pointer readings, flashes on screens, tracks in 
Wilson chambers, and so on. He points out that “singular sentences 
with elementary terms can be directly tested.” In other words, the 
system of the science includes semantic rules for determining the truth 
or falsity of all such sentences. The sentence, “The pointer-reading 
is w," is true if and only if the pointer gives the reading n. 

On the other hand, the theorems of the science expressed in the 
“more abstract" terms — for example, about light waves, and electrons 
— can only be indirectly tested. Such indirect test consists in deriving 
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from them singular sentences with elementary terms in accordance 
with the syntactical rules of the science, and then utilizing the semantic 
rules to find out whether such singular sentences are in fact true. 
For example, we test whether an electron has been emitted by observ- 
ing the track in the Wilson chamber ; we test whether an alpha-partide 
has been emitted by observing the flash on a screen, and so on. 

Therefore, Carnap concludes, in the science of physics we need give 
no interpretation of any of the more abstract terms or theorems. It is 
enough if the science includes syntactical rules for connecting the more 
abstract theorems with elementary singular statements, and only the 
latter need be interpreted.*® 

Much the same conclusion is presented in Hans Reichenbach’s recent 
Philosophical Foundations of Quantum Mechanics, There he dis- 
tinguishes between “phenomena” and “interphenomena” — a distinction 
which amounts to the same thing as Carnap’s elementary and more 
abstract terms. Statements about phenomena may be determined as 
true or false, but statements about interphenomena will have the truth- 
value of “indeterminate.” In other words, we need rules for connecting 
the two sets of statements in the system of the science; but an in- 
terpretation as true or false need only be given to the statements about 
phenomena. Quantum mechanics includes rules for connecting state- 
ments about electrons with statements about tracks in Wilson chambers 
and lines on photographic plates ; but the former need be regarded as 
neither true nor false, truth is to be ascribed only to the latter types of 
statements. 

Here, then, we have an analysis of science of an apparently most 
elaborate kind, presented with a wealth of logical terminology. What 
does it all amount to? It is interesting to compare it with the much 
simpler account of the work of science — or, at least, of physical science 
— ^which was given in 1927 in the Gifford Lectures of the late Sir 
Arthur Eddington, and which earned some notoriety at the time. 

Eddington said : “The whole subject-matter of exact science consists 
of pointer readings and similar indications.” As to what the pointers 
signified, he went on, this was “inscrutable.” What difference is there 
between this simple statement and the logical theory that truth or falsity 
can only be assigned to “singular sentences with elementary terms” and 
that the “more abstract” statements of science can be given no interpre- 
tation? There is no difference. 
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Eddington also said : ^^Something unknown is doing we don't know 
what — that is what our theory amounts to/’ What difference is there 
between this simple statement and the logical theory that all statements 
about “interphenomena” have the truth-value indeterminate? Once 
again, there is no difference. 

Thus having fled from a subjectivist analysis of science into the 
realms of pure 'logical syntax, and having then sought the aid of 
semantics, the logical empiricists find themselves to all intents and 
purposes again saddled with a subjectivist analysis. They are once again 
interpreting science in the classical empiricist way in terms of predic- 
tions of observations. They are once again saying that scientific theories 
are to be understood as shorthand expressions for what we may expect 
to observe, or what sense-data we may expect to experience, under 
various specifiable conditions. This semantic account of the objects the 
theories refer to, plus the syntactical account of the formal connection 
between the elementary and more abstract statements of science, plus 
the pragmatic account of how scientific statements arouse definite ex- 
pectations on the part of the people who interpret them, exhausts the 
meaning of scientific theory. 

Limitations of an Analysis of Language 

In what does the inadequacy of this whole analysis of science consist ? 

It consists in its inability to show the source of scientific knowledge 
as knowledge of the objective world, to show the grounds for con- 
fidence in science as knowledge and as guide to action, or to show how 
we can best organize scientific research in order that it may serve the 
ends of human progress. 

Whence does this inadequacy arise? 

It arises from the narrow preoccupation of the logical empiricists 
with questions of the logical analysis of language. 

According to C. W. Morris in the International Encyclopedia of 
Unified Science, the study of science falls entirely under the study of 
the language of science, because this includes not only the formal or 
syntactical structure of scientific theory, but also its relations to the 
objects designated (semantics) and to the people using it (prag- 
matics).^® But in fact, far from the study of the language of science 
comprehending the whole study of science, it leaves out the most 
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essential features, which nevertheless have to be reckoned with if the 
work of science is to be properly appreciated. 

For an all-round, rather than an abstract and one-sided, understand- 
ing of science it is necessary to take into account such facts about 
science as the following : 

Science is a social activity ; and the theories of science, set forth in 
the statements in scientific language, are products of this social activity. 

The history of science shows that the problems tackled by science 
are ultimately connected — though the connection may be far from 
direct or simple — with the problems set by the development of social 
production and production technique, and by social organization. 

In the case of the physical, and no less the biological, sciences, there 
is a close relationship between theory and technology. Theories are 
devised in the light of an experimental technique. Theories about the 
constitution and laws of various physical or biological systems are 
founded on the use of a technique for effecting controlled changes in 
those systems and for recording and measuring the changes produced. 
In this way the more science finds out about the constitution and laws 
of motion of material systems, the better the technique that can be 
devised for finding out more ; and the better the technique, the further 
can scientific theory advance. Advance in theory leads to advance in 
technology, advance in technology leads to advance in theory, and 
neither can advance without the other. 

It is just these essential considerations about science that are 
neglected and glossed over in the abstract logical study of the language 
of science. That such is the case is most glaringly shown in the 
further contribution of Leonard Bloomfield to the International En- 
cyclopedia. 

There an analysis is made of what is called a typical "act of science.” 
Such an "act” is said to consist of the following steps : observation ; 
report on observations ; statement of hypotheses ; calculation ; predic- 
tion ; testing by further observations. It is then pointed out that all but 
the first and last steps are "acts of speech.” 

In the light of such an analysis of the work of science, it is very 
natural to suppose that we should simply accept the initial and end 
observations as "given” — ^as hard facts, so to speak — and that the 
"study of science” should fall, as Morris suggested, entirely under the 
study of the language of science. And it is also natural to come to the 
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positivistic conclusion that the objects designated by the language of 
science consist of the observational data — ^pointer readings and the 
like in the case of the physical sciences ; and that the pragmatic func- 
tion of science is to organize expectations of the occurrence of such 
observational data. 

The whole inadequacy of the analysis is contained in the lack of 
analysis of what is involved in ^'observation.” 

If we consider, for example, what is involved in the observation of a 
pointer reading, then it becomes very clear that the “act of science” is 
far from beginning with the observation. For in order to get a pointer 
reading (or a flash on a screen, a black line on a photographic plate, 
or a track in a Wilson chamber) there is first necessary the technical 
process of devising and constructing scientific instruments. This is an 
act of social technique, which consists in the production of a physical 
system whereby the scientist-technician will be able to control the 
occurrence of certain processes and record or measure them. 

The basic observational data for scientific theory are not “given” 
but produced. 

The observation and the record of the observation, which serve as 
starting point for a further development of scientific theory, are them- 
selves produced by the application of a technique ; and this technique 
has its foundation in already established theoretical knowledge, in the 
light of which it seeks to win further knowledge of and control over 
physical processes. 

The real “act of science” has its basis, then, not in a mere “observa- 
tion,” but in an activity of social technique. The subject matter of 
scientific theory is by no means the observations — “pointer readings 
and similar indications,” as Eddington said — but the objective material 
processes to which the technique relates, and which are registered, 
recorded, measured by means of the observations obtained by the use 
of the technique. Similarly the theories of science are tested in the 
further application of technique, and in the success or otherwise of new 
techniques invented in the light of the theories. 

The observations of science are obtained in such a way that they 
throw light on the actual constitution and laws of physical systems. 
And scientific theories, if properly understood and used, serve the ends 
of increasing our all-round understanding of ourselves and the uni- 
verse, of increasing our power to use natural processes for our own 
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ends and our ability to organize our own social affairs. In this way, it 
may be added, the test of scientific theories is by no means confined 
to a laboratory test, but is effected in the whole application of science 
in social life. 

The analysis of science, then, ought to show it as arising out of social 
life, as both engendered by and engendering social techniques. Such 
an analysis of science is materialistic. Traditional empiricism regarded 
science simply as a theory or set of theories whose aim was to sum up 
the regularities discerned in past observations and predict regularities 
in future observations. Logical empiricism only restates this in terms 
of “an analysis of scientific language.'* Materialism, on the other hand, 
sees science as a social activity arising in the course of the develop- 
ment of production and of production technique. It sees the observa- 
tional data of science as obtained in the course of men’s struggle to 
understand and master natural and social forces. It sees scientific 
theory, therefore, not as a summary and prediction of observations, 
but as the best account which we are able to give of the world we live 
in and of our own place in it.®^ 

It is clear enough that all scientific results are stated in language, 
and that, as scientific activity becomes specialized, so a specialized use 
of language is developed in the statement of scientific theory. The 
logical empiricists are undoubtedly right in stressing the importance 
of the logical study of this language. It becomes important not only 
for the philosophical understanding of science and its significance for 
us today, but also for the development of science itself, since theoretical 
difficulties arise which can be shown to be associated precisely with 
the use of the instrument of language. 

But the study of the language of science does not include the whole 
study of science. On the contrary, the study of language ought itself to 
proceed on the basis of a study of the social technique of scientific 
knowledge, which uses language as an instrument. 

To propose a merely abstract study of language is to rule out in 
advance the possibility of showing how the scientific statements whose 
language it is proposed to analyze express objective knowledge, or are 
anything more than a means of referring to observational data and 
organizing expectations of future observational data. And such is, 
indeed, the outcome of logical empiricism. 

* Those who wish to preserve and develop what is positive and useful 
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in the logical study of language, but to overcome the shackles of the 
traditional empiricist standpoint, must seek to do so on the foundations 
of a materialist theory of knowledge. On the solid basis of the 
materialist theory of knowledge, achieved in dialectical materialism 
but still awaiting a fuller development, philosophers may hope to show 
the sources of our knowledge of the objective world. And when they 
study the language of science from this point of view, they will study 
it as the means of expressing such knowledge. 


Conclusion 

It remains to summarize the principal conclusions that emerge from 
the criticism of logical empiricist philosophy from the materialist point 
of view. 

Logical empiricism has the central theoretical weakness that it seeks 
to criticize the traditional philosophical systems, and to analyze and 
assess the meaning of science, with the help of nothing but an abstract 
logical theory of language, and ignoring the necessity of a scientific 
study of the actual process of knowledge. For this reason it is led 
continually to misrepresent the nature of our knowledge as knowledge 
of the objective world. 

In essentials logical empiricism is nothing but a continuation of the 
tradition of the subjectivist theories of the older empiricism, which it 
restates in new forms and with a new terminology. In relation to 
science, the analysis of which is the central aim of logical empiricism, 
this tradition consists in ignoring the fact that science enlarges our 
knowledge of nature and of humanity and our practical control over 
natural and social forces; instead it represents science as a set of 
theories summarizing and ordering what is given in observation. 

That this whole mode of “analysis” of science is a misrepresentation 
is evident if a concrete and historical consideration of the actual process 
of building scientific knowledge is substituted for the abstract preoccu- 
pation with the analysis of language. But it is also worth considering 
some of the broader consequences of this misrepresentation, because 
this helps to place logical empiricism in its correct perspective in the 
picture of contemporary ideologies. 

The consideration of the character of science as knowledge is con- 
nected with the consideration of the part which the development of 
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science plays or can play in modern society. The application and 
planned development of science can mean abundant food, shelter, 
health, rest, culture, and happiness for every human being. This de- 
mands a social reorganization, which in turn depends on a scientific 
understanding of the laws of social development and of the conflicting 
forces operating in contemporary society. 

A philosophy which correctly recognizes how the development of 
modern science is a development of our knowledge of nature and 
mankind cannot but recognize and stress the above facts, and such a 
philosophy is an indispensable possession of those who are taking part 
in the struggle for progress. On the other hand, the misrepresentation 
of the character of science which is made by logical empiricism is such 
as to obscure the whole social function of science and to confuse the 
issues of the fight to realize the progressive potentialities of scientific 
knowledge. In relation to the task of extending scientific knowledge 
and securing its development and utilization in the service of human 
progress, the program of ‘‘logical analysis” bears a barren and scholastic 
character. In this respect it is certainly no “progressive philosophy” — 
a title which is often claimed for it. Quite the reverse. By rejecting 
the objectivity of scientific knowledge it obscures the significance of 
science as a weapon of enlightenment and progress. 

The fact should always be borne in mind in discussing philosophy 
that, though the philosophers may lecture in universities and engage 
there in learned discussions which are quite incomprehensible to the 
majority of mankind, nevertheless these universities are factories of 
ideas which go forth into the world and play a part quite independently 
of the intentions of their creators. The ideas propagated in the dis- 
cussions and writings of logical empiricists certainly do not help 
people to form a scientific picture of the world and man’s place and 
prospects in it, or to understand how science can be utilized in the 
service of the common man. But this very scholastic negativity, this 
very failure to present a scientific philosophy comprehensible to the 
common man, means that the way is left open for the deception of the 
people by supernatural, idealistic, and antiscientific illusions. If the 
scientific philosophers put it out that science is concerned with nothing 
but pointer readings, the common man will agree with Eddington that 
in that case science does not tell us very much. It is in vain for phi- 
losophers to pretend that they are energetically combating idealism and 
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irrationalism and supernaturalism as meaningless metaphysics, when 
they have nothing to put in their place, and when they just as 
energetically combat the scientific materialism which is the only 
practical alternative. 

C. W. Morris in his latest work, in which he claims ‘'to lay the 
basis for a comprehensive and fruitful science of signs,’’ succeeds 
in carrying linguistic, or rather “semiotic” studies to a new point, 
where the door is deliberately opened wide for any form of extra- 
scientific or antiscientific ideology. The new “science” reduces the 
significance of all signs, from the buzzer which summons experimental 
dogs to their dinner to the utterances of scientists and philosophers, to 
their function as organizers of behavior, and the whole process of 
knowledge consists in building up effective sign systems. A place is 
readily found for religion as “prescriptive-incitive discourse” which 
“lays down the pattern of behaviour which is to be made dominant in 
the total orientation of the personality.” As for philosophy, it is “dis- 
course dominated by the systemic use of signs in its greatest com- 
prehensiveness.” The worst of it is that C. W. Morris takes no 
account of the fact that powerful interests antagonistic to progress are 
in the habit of loudly engaging in “prescriptive-incitive discourse” and 
“systemic use of signs” for their own ends and in order to deceive and 
hoodwink people. To expose such activities, to show up their deceptive- 
ness and falsity, and to arm the common people with a scientific 
view of the world, is an essential task of a progressive philosophy. 
Such a task, the philosophy we have been considering is utterly unable 
to fulfil. 

Logical empiricism set out to abolish “metaphysics” and to establish 
the foundations of a new type of scientific philosophy. Yet it succeeds 
only in continuing in new forms the traditional empiricist philosophy 
which rejected the material basis of experience and the objective refer- 
ence of scientific knowledge. And the very latest outcome of the new 
“science of signs” is to reinstate speculative system-building — not to 
mention religion — as a “systemic use of signs.” 

Logical empiricism has failed to make a scientific approach to science 
itself. We would not deny the positive value of some of the specialized 
work which has been done in connection with the study of language 
and signs, nor the technical advance which modern formal and mathe- 
matical logic has made over the traditional logic. Here there is no doubt 
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a basis for fruitful discussion between materialists and empiricists. 
But in estimating the philosophy as a whole, materialists can come to 
no other conclusion than that it misrepresents the whole character of 
scientific knowledge. 
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P RAGMATISM is well known, so that no long introduction is 
necessary. One hardly needs to say, either, that the better one 
becomes acquainted with it, the more clearly its ancestral traits 
appear. Pragmatism is an offspring of idealism — ^an idealism troubled 
by the hard facts presented by the physical world and the precarious 
values engendered in practical affairs. In his early work James did 
his best to be faithful to the facts of psychology, but indicated that 
further considerations would lead to idealism.^ Dewey started as an 
Hegelian, but found Hegelianism inadequate in the face of social 
problems.^ In each case there is a shift of emphasis from the classical 
idealisms of sensations-perceptions-ideas to an idealism which em- 
phasizes other aspects of experience, such as satisfactions, valuations, 
activities, and controls, and, with uncounted variations, in principle 
goes on to identify our satisfactions, valuations, controls, etc., with 
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meaning, knowledge, and truth. In its extreme reaches, this method 
is expanded into a metaphysics, and made to furnish an account of 
the world. 


II 

The history of half a century has shown that it is difficult to argue 
with a pragmatist, and this for at least four reasons. First, there is 
the pragmatist’s version of the egocentric predicament. From the 
beginning of its recognition, the egocentric predicament might well 
have been analyzed or regarded in various aspects. With or without 
the ego, whatever that is, we are all in the experiocentric predicament. 
There is no escape from experience ; any attempt to escape from it — 
and as far as we can tell, any escape from it — is just so much more 
experience. Furthermore, the experiocentric predicament may be vari- 
ously regarded without any danger of exaggerations. We do not 
import anything into it if we call it ‘‘interegocentric” ; the pragmatists 
may have discovered inquiry, but they did not invent it. Our predica- 
ment is also always to some degree satisfactiocentric, volitiocentric, and 
in a word, pragmatocentric. In this sense we are pragmatists — we are 
all asking questions, exerting whatever it is that is called “will,” and 
seeking satisfactions. We are all guiding our conduct and our thoughts 
by satisfactions achieved, anticipated, or desired. The result is that 
any critic of pragmatism is open to a kind of tu quoque, or “Whoever 
denies this affirms it” rejoinder. 

In the second place, pragmatism, because of its initial shift of 
emphasis away from perceptions and ideas, turns from those func- 
tions and processes of mind which yield most clearness, or at least 
are most readily communicable, to satisfactions, controls, etc., which 
are more vague and lacking in precision. This vagueness and lack of 
precision resulted in what might be called the thirteen original pragma- 
tisms® and has left a penumbra of indefiniteness around the whole 
subject. There was, to be sure, in the Zeitgeist some justification for 
lack of precision. Pragmatism arose in a period when both facts and 
values made change and fiux conspicuous and put a premium on dyna- 
mism. So the pragmatic emphasis on change led to an emphasis on the 
anticipated future, and to pragmatism’s rather too frequent shifts of 
position and changes of doctrine. In its attempts to be Herculean it 



524 


G. P. CONGER 


has been Heraclitean, if not Protean. In the early days, sometimes one 
could hardly step twice into the same argument, and one grasped a 
point only to find it transformed in one's hand. 

In an over-all view, it must be admitted that any broad philosophy 
either suffers or benefits from some vagueness ; the only point for the 
moment is that pragmatism's peculiar vagueness often makes it difficult 
to argue. 

Once more, pragmatism’s insistent emphasis on experience, if it 
does not open, at least does nothing to close the Pandora's box (or the 
Portia's casket) of epistemology. And whatever one's estimate of 
what comes forth in epistemology, it must be said that epistemological 
arguments are subtle and difficult. 

Finally, by its doctrines of truth as satisfaction and the obvious 
plurality of satisfactions in an individual or a group, pragmatism has 
tended to pluralism ; and pluralism, whatever be its proper status as a 
philosophy, can evade many an issue by saying both Yes and No. 


Ill 

No one should presume to discuss the work of John Dewey without 
first paying a tribute of admiration for his almost threescore years and 
ten of productive writing in the field of philosophy ; any one of the 
multitude who have known Dewey must add to professional admira- 
tion personal appreciation of his unfailing kindness and helpfulness 
to younger men. 

It is impossible in anything short of a young lifetime to read every- 
thing that Dewey has written, or to be sure that any brief treatment 
will be altogether adequate. In the present connection, however, the 
main lines of his work appear to be clear, and they may be summarized 
as follows: 

1. If we are forced to answer the question, “Is there a physical 
world?” the answer is a shaded “Yes.” ^ Mind operates in a changing, 
problematic environmental situation, which is the source and test of 
our knowledge. Experience contains in a fused union somewhat experi- 
enced as well as some processes of experiencing. Mind participates in 
nature.® Things are had and enjoyed ; this immediate e 3 q)erience, how- 
ever, is not cognitive. 
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2. Mind participates in a knowing way when by inquiry and attack 
it transforms antecedent conditions into consequences marked by 
increasing control, organization, and satisfaction. 

а. In this process of knowing, objects are, we might say, transitional. 
An object is that set of connected distinctions or characteristics which 
emerges as a definite constituent of a resolved situation and is con- 
firmed in continuity of inquiry. There is some finality about an object, 
but objects are essentially events with meanings. An object is a set of 
qualities treated as potentialities for certain existential consequences. 
Sensible qualities do not constitute an object except in virtue of conse- 
quences.® 

б. Our experience with objects is described in propositions. There 
is an important distinction between ( 1 ) generic propositions concern- 
ing objects as of a given kind or class and (2) abstract universal 
propositions. Generic propositions may deal with objects, but an ab- 
stract universal if-then law has for its subject matter an interrelation 
of characters which are integral members of a comprehensive system. 
Universal propositions are non-existential and necessary. The differ- 
ences between the two kinds of propositions lead to some careful dis- 
tinctions. For instance, if the proposition ‘'All Cretans are liars'' is 
merely generic, meaning that a disposition to lie is one of the charac- 
teristic traits that mark off Cretans, it does not follow that every 
Cretan is necessarily a liar.'^ 

The validity of a principle is determined by the coherency of conse- 
quences produced by the habits which it articulates. If it generally 
produces conclusions sustained and developed in further inquiry, then 
it is valid, even though in an occasional case it yields a conclusion that 
turns out invalid. In such cases the trouble lies in the material dealt 
with, rather than with the habit or general principle. Invariants are 
necessary for knowledge, not for existence.® 

c. Propositions exhibit logical forms ; these forms arise within the 
operations of inquiry and are instances of relations between means and 
consequents in inquiry which is properly controlled. Logical forms 
are the conditions which inquiry as inquiry has to meet. For instance, 
the subject of a judgment is constituted by observed facts which bring 
a problem to light and provide evidential material for its solution ; the 
predicate is constituted by the conceptual contents which anticipate a 
possible solution and which direct observational operations.® 
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d. Ideas, statements, or propositions embodying such logical forms 
are tested by applications to the given situation. 

e. As the originally problematic situations are progressively organ- 
ized and transformed, practical activity transforms experience into 
knowledge. Knowing, we might say, is know-how. 

/. Our knowledge, developing in such a process, is not fixed, but 
changing; not absolute, but limited; not certain, bnt progressively 
warranted. 

3. Throughout the argument, there is recurrent emphasis on experi- 
ence rather than on nature. The problem of the existence of the 
external world is said to be artificially generated by epistemological 
premises. When we act and find environing things in stubborn opposi- 
tion to our desires and efforts, the externality of the environment to 
the self is a direct constituent of direct experience. Existence is 
existence, and the test and modification of hypotheses by ascertained 
fact is a circular movement. But it is a movement within inquiry. 
Although the discovery of America was a stumbling upon an existence 
antecedent to the search, there was no discovery .in any pregnant intel- 
lectual sense until old beliefs had been transformed. The world was 
transformed, too ; the altered maps were part of the world. Changing 
the meaning of the world effected an existential change.^® 

This emphasis on experience typically takes the form of a biological 
emphasis. Dewey says that for him the word ‘‘subject,” if used at all, 
has the organism for its proper designation ; it refers to an agency of 
doing rather than to a knower, mind, or consciousness.^^ But we should 
note that doing also belongs to experience. Once Dewey admits nature 
into his purview: he says that to see the organism in nature, the 
nervous system in the organism, the brain in the nervous system, the 
cortex in the brain, is the answer to the problems which haunt philoso- 
phy. But again he says that the world is environment only as it enters 
directly into life function.^^ 

4. At least in one work it is maintained that the qualities of our 
experience belong to nature. The use and enjoyment of things belong 
to things as well as to us. Stir and thrill in us is as much theirs as is 
length. Even the utility of things is a quality possessed. Qualities 
characteristic of sentiency are qualities of cosmic events. That there 
should be two separate systems, mind and world, in one-one corre- 
spondence is the acme of incredibility.^® 
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IV 

Dewey's theory of scientific knowledge for the most part conforms 
to the above outline. 

1. Scientific knowledge grows out of our immediate experience 
of situations, but presents problems differing from those of ordinary 
perception.^^ 

2. Scientific knowledge is an extension and elaboration of ordinary 
knowledge, involving the operational presence of general modes of 
activity.^® 

a. Science is concerned not with objects, but with data, i.e., subject 
matter for further interpretation. By comparison, ordinary objects 
are finalities. Science is concerned not so much with characters 
as with highly abstract relations, with things as and when they are 
placed in an extensive ideational or theoretical context. Scientific 
objects are statistically standardized correlations of existential 
changes.^® 

b. Scientific laws are arrived at by the help of generic propositions, 
but are formulated in universal propositions. This distinction is impor- 
tant for Dewey. A generic proposition is one about kinds, and is 
arrived at by selective discrimination. A universal proposition demands 
another type of abstraction, the abstraction of relations. A law states 
a relation of characters, of traits which describe a specified kind; 
examples are found in our conceptions of mass, time, and length, as 
well as in the category of causation. The function of a universal 
proposition must not be taken as if it were part of the structural con- 
tent of an existential proposition. A scientific law is not about a 
sequence of events. What recurs is the kind of event ; the uniform or 
constant relation which the law describes is not temporal or sequen- 
tial.i^ 

c. Like the logical forms, mathematical subject matter, so important 
in science, is an outcome of intrinsic developments within the compre- 
hensive pattern of inquiry. Mathematical discourse, free from the 
necessity of existential reference, provides the possibility of indefi- 
nitely extended reference. Mathematical concepts are to be interpreted 
in a context of activity or operations. For instance, the postulates of 
a mathematical system state elements which have functionally the status 
of data, and ways of operating upon them. Again, within a given sys- 
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tern, equivalence is always an end in view or object to be attained. 
Zero is a symbol for a balance of operations. In mathematics, as in 
science generally, verification is not a matter of finding an existence 
which answers to the demands of a theory but is a matter of the sys- 
tematic ordering of a complex set of data by means of the idea or 
theory as an instrumentality.^® 

d. Theories and laws are of course tested by experiment. 

e. Operations are essential. Laws are instrumentalities determining 
through operations the ordered sequences into which gross qualitative 
results are resolved. In particular, the Michelson-Morley experiment 
is regarded as showing the operational and (/) relational character 
of scientific conceptions. Science is not fixed but changing. Although 
we are not warranted in making assertions about the universe, there is 
progressively warranted assertibility as scientific inquiry proceeds in 
old and new directions.^® 

3. Dewey’s emphasis continues to be on experience rather than on 
nature. This appears, for instance, in his statement that it is as arbi- 
trary to assign complete reality to atoms at the expense of mind as it 
is to make a rigid separation between here and there in space. It 
appears also in his interpretation of the work of Heisenberg, that 
since either position or velocity may be fixed at choice, leaving the 
element of indeterminacy on the other side, both of them are shown 
to be conceptual in nature.^® 

His emphasis on experience makes control of experience involve 
the same principle as control of external events. There are two degrees 
of control of change which differ practically but are alike in principle. 
In astronomy, for example, we cannot introduce variation into remote 
heavenly bodies. But we can deliberately alter the conditions under 
which we observe them, which is the same thing in principle of logi- 
cal procedure. By special instruments we modify observed data. In 
physical and chemical matters closer at hand and capable of more 
direct manipulation, changes introduced affect the things under 
inquiry.®^ 

The motive for this emphasis on experience appears to be a desire 
to avoid a transcendent a-prioristic rationalism and to insure some 
status for values.®® 

4. The extension to nature of the qualities of our experience would, 
if sustained and developed, amount to a metaphysical idealism. It is 
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apparently not featured in works subsequent to Experience and 
Nature, 


V 

Criticisms of Dewey's theories have been legion ; to many of them 
he has replied with characteristic vigor. Some remarks which are im- 
portant in the present connection may be indicated by following the 
outline. 

1. As regards immediate experience, we need not elaborate the 
point that the neo-realists, to say nothing of the intuitionists and 
mystics, have accorded to immediate experience a considerable status 
as knowledge. By comparison, Dewey's definition of knowledge is 
restrictive, cautious — or (to go along with the commonly recognized 
intensive, extensive, and ostensive definitions) retrotensive, 

2. Granted that at least in much of our experience there is a trans- 
formation which yields knowledge, (o) Dewey seems to underrate 
both the extent and the value of correspondence between our minds 
and the world. We noted that for him the problem of the existence of 
the external world is an artificial one generated by epistemological pre- 
suppositions.^® But once he has accepted that existence, he seems to 
presuppose that it can contribute to our knowledge only as it consti- 
tutes an exercise ground for our activity. (The presuppositions of 
pragmatism are worthy of scrutiny; sometimes Dewey appears to 
assume that only his opponents have any.) In terms of current theories 
of truth, Dewey recognizes the importance of coherence as well as 
that of the consequences of our actions ; but the emphasis is on conse- 
quences. The coherence is a coherence within our experience, and 
there is little place or time for correspondences. If any correspond- 
ences are assumed or achieved, they are straightway plowed back 
into the business of knowing. 

There is of course room for endless debate about correspondences. 
An idealist will point out that there is no proof of correspondences 
between mind and world; even the critical realists admit that our 
interpretations of the correspondences are mediated and indirect. 
Everyone must grant that scientific objects are in some respects differ- 
ent from ordinary objects; they are constructs, more than ordinary 
objects are, and the construction is within our experience. But this 
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does not mean that the objects are in our experience; and as soon as 
the correspondences between our constructs and the objects weaken, 
the objects, if they do not cease to be scientific, become about as 
meaningless as anything can be. The fact that there is no logical 
demonstration of correspondence should not cause us to overlook it. 
It may well be that for this, as for other epistemological questions, no 
one has the complete answer. The conviction deepens that episte- 
mology, like Aristotle's ethics, is not an exact discipline. In any case, 
some correspondences or correlations are indispensable. Copy-theory 
or no copy-theory, if they are not emphasized and relied upon, man 
with his values, coherent and satisfactory as these may be, is wander- 
ing about in worlds unrealized, and his so-called knowledge is so 
much shadow boxing. 

Pragmatism overemphasizes activity and adventure ; there is a 
kind of restlessness about it. Its watchword is “Excelsior.'' If pressed, 
it must admit that there are plateaus in progress, just as Dewey admits 
that objects as contrasted with data are in a sense finalities. Pragma- 
tism here, as elsewhere, is a strong emphasis which exaggerates its 
thesis. A degree of repose and security is a more important factor in 
knowing than pragmatism would lead us to suppose, 

b. Again, pragmatism assuredly has no monopoly on doctrines of 
generalization and the procedures which yield universals and laws. A 
rather ordinary and chastened empiricism can cover this ground, and 
where degrees of abstraction and generalization are recognized, (c) 
can account for logical universals, including mathematical theorems, 
allowing for their full use in (d) experimental tests. 

Dewey's distinction between generic and universal propositions 
raises subtle logical problems. Suppose we say that in a generic propo- 
sition (actively and for practical purposes, if any one wishes to 
emphasize the point) we select and gp“oup objects of a specific kind, 
members of a given class, while in a universal proposition we try 
explicitly to include the entire class, or to sum up the relations or 
predicates characterizing the members of the entire class as such. Now 
the mark of a universal proposition (as distinct from a universal, 
where the latter is held to be anything like a Platonic idea) may be 
taken to be the presence of the word “all" or some equivalent word. 
In this sense, a generic proposition, although loosely framed, is already 
an implicit universal. Dewey says that the difference between generic 
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and universal propositions is that of different orders of abstraction. 
This, we would say, is true in so far as in the one case members of a 
class are selected or abstracted, while in the other case characters, 
properties, relations, or predicates are selected or abstracted. But the 
essential difference is a difference of logical process, or operation ; to 
group a number of subject terms into a class is one operation, while to 
attach predicates to a subject term, whether it is a singular term or a 
class term, is another operation. Often the former operation involves 
the latter; but this fact should not obliterate the difference between 
them. Either kind of abstraction passes easily into a generalization. 
In the former, individuals are abstracted and grouped in classes which 
are denoted by class terms or general terms ; in the latter, such terms 
serve as subjects for general propositions. Thus, instead of saying 
'"this whale,” this “whale,” etc., we may say “(the class of) whales.” 
Such a generalization is a rudimentary or implicit universal ; unless 
it is specified, one cannot tell the difference between “whales” and 
“all whales.” Once our class term is arrived at, we may go on to say, 
“Whales are mammalian,” or “Whales are over forty feet long”; 
again, unless specified, this is indistinguishable from “All whales are 
mammalian,” “All whales are over forty feet long.” In each case, the 
word “all” marks our completion, or alleged or attempted completion, 
of the “inductive leap.” 

Sometimes the inductive leap by which we group items or instances 
inclusively and exhaustively into classes turns out well enough to save 
us from the risk of another leap whereby we attach predicates to 
subjects; for example, at least as long as the class term “whales” 
retains its present meanings, there is no risk in saying, “Whales are 
mammalian.” In such a case, each singular subject term, so to speak, 
takes the predicate with it into generalization. Obviously the case is 
different if we say, “All whales are over forty feet long.” These 
examples may be said to illustrate the difference between an analytic 
and a synthetic proposition. The difference between analytic and syn- 
thetic propositions, with or without the psychological and epistemologi- 
cal circumstances as regards who knows what and when he knows 
it, indicates a property of terms which is parallel in the growth and 
development of an organism. At any moment an organism, we may 
say, has certain cells in its constitution, and in selecting food acquires 
others which are broken down and built into it. Just which cells are 
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which depends upon the moment when the process is studied. Similarly 
a term (instead of being fixed, as in traditional logic) may have some 
predicates established while other predicates are being selected or 
rejected. In the remote abstractions of matiiematics, dealing with 
classes of classes, or with classes of these, the inductive leap has been 
safeguarded, if not eliminated, by postulates and definitions, so that 
mathematical propositions are ansilytical. Such high abstractions tend, 
as it were, to remain above the battle (or behind the front lines) ; their 
certainty or necessity is of an analytical and rarefied kind. Sooner or 
later, however, they are applied in ordinary experience of the world. 
This application is often without question or thought of testing them, 
but they are at least unconsciously and indirectly tested all the time, 
and some possibility, however slight, always lingers that they may 
fail or be abrogated in favor of more tractable abstractions. In short, 
there is nothing sacrosanct about a so-called logical universal or mathe- 
matical theorem or law of nature; even if there were something of 
the kind, it would hardly fall to pragmatism to celebrate the quality. 

Any suffideritly alert philosophy can agree that (e) as science pro- 
gressively effects transformations — ^that is, rearranges the elements of 
more or less limited environmental situations — ^we gain increasing 
confidence. On the other hand, in basic ways the world controls us ; 
it waits there to be found out, and we lose perspective if we take our- 
selves too seriously. 

3. The crux really comes in the emphasis on experience rather than 
on nature. Pragmatism grew strong in the half -idealistic psychology of 
James and in the social concern of Dewey ; but when it is carried over 
into a philosophy of nature it shows its limitations as it contracts the 
universe into the environment. Of course we cannot get out of the 
experiocentric predicament ; but it is equally sure that we cannot get 
out of the physical world. We must admit that experience has a certain 
priority; it is psychologically and epistemologically prior, but quite 
evidently it is not cosmologically prior, and— depending on what is 
meant by “logic” — ^it is not necessarily logically prior. 

4. The passage from any idealist epistemology to extravagant conse- 
quences in metaphysical idealism is a well trodden path which con- 
sistent pragmatists in the long nm can hardly avoid taking. Idealism is 
truly a great philosophy, but it would be greater were it not for the 
physical world, which from the days of Hegel has been its chief 
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stumbling block. One might say that idealism has always presented a 
stumbling-block universe. 


VI 

It might be expected that pragmatism's treatment of the physical 
world would appear to best advantage in the work of the physicist 
Bridgman. Since his work is confined to a particular scientific field, 
it is not to be expected that it will cover as much ground as a full- 
fledged philosophy. It shows signs, however, of conforming in general 
to the outline used above. 

1. There is the shaded admission of the independence of the physi- 
cal world. For a physicist, fact is the ultimate thing from which there 
is no appeal. The fundamental operations are determined by nature.*^ 
Later, this is modified, as we shall see. 

2. Mind may be said to participate in nature. From the operational 
point of view it is meaningless to try to separate nature from our 
knowledge of nature.^® 

a. Science deals with relations and objects which are different from 
ordinary relations and objects. It is possible to analyze nature into 
correlations without any assumption as to their character. As for the 
objects of science, we infer that there is a physical reality, e.g., stress, 
outside our direct experience because it is uniquely connected with 
other phenomena independent of those by which it is defined.*® 

b. In place of Dewey's distinctions between generic and universal 
propositions, there are the usual empiricist assumptions about the laws 
of nature. All experience justifies the expectation that the laws of 
nature with which we are already familiar hold at least approximately 
and without violent change in the unexplored regions immediately be- 
yond our present reach. By assuming an unlimited validity for the laws 
as we now know them, mathematics enables us to penetrate the twilight 
zone and make predictions which may be later verified. But this must 
not be carried too far afield.**^ 

c. Mathematics was invented to interpret nature. 

d. The main point of connection between Bridgman and the pragma- 
tists is in his operationalism. Finding, particularly in the light of Ein- 
stein's work, that classical concepts have become inadequate because 
they take for granted more than experiment can corroborate, Bridg* 
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man tries to establish the experimental method, in an essentially opera- 
tional sense, as a criterion of scientific truth. He aims in this way 
to make it unnecessary for the sciences of the future again to be sub- 
jected to a revision of fundamental attitudes toward nature. He 
stretches the term “operations” to include mental as well as physical 
operations. In general we mean by a concept nothing more than a set 
of operations. If the operations to answer a question cannot exist, the 
question has no meaning.^® 

We may expect by strict adherence to the experimental or opera- 
tional method to establish a science, but (/) experimental knowledge 
is often hazy. We soon arrive at its limits. We cannot be sure of any 
scientific statement until the crucial experiments have been performed. 
Future operations may reveal new experiences, but there is an ap- 
palling if not unending series of experiments to be performed.^ 

3. There is recurring emphasis on experience. A kind of absolute- 
ness is secured for operationalism by treating the question in terms of 
experience. Any necessity of revising our attitude toward nature is 
avoided by describing nature in terms of experience. In this way there 
is a correspondence between experience and our description of it. 
In Bridgman’s later work, his discussion is entirely of the contents of 
consciousness. Things are said to exist because, for one thing, our 
concepts work in the way we want them to work.®® 

Bridgman’s operationalism, shorn of its confused epistemology and 
its report of scientific findings to date, seems to be no more than a 
brief for experimental methods as such. But experimental methods 
ought to be put to work to tell us in matter-of-fact fashion something 
about the world around us; they are short-circuited and weakened 
when they are made merely to interpret the content of our conscious- 
ness or our experience. The work of Einstein and many another sci- 
entist should of course teach us to be cautious and critical in our 
empiricism, but should not force us to entrench ourselves in sub- 
jectivism. Moreover, granted that experiments are crucial in science 
and that experiments are operations, it is a serious question whether 
our operations can never do full justice to the facts of nature. Too 
much has to be taken for granted before any experiment is performed, 
and before any scientist gets his laboratory or his intellectual equip- 
ment. On the one hand, a restrained subjectivism is enough to show 
this, especially if operations are made to include mental operations. 
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On the other hand, after all feasible experiments have been completed, 
too much in the universe has to be left just as it was. Man’s operations, 
after all, are feeble stirrings in the midst of nature. 

VII 

Lewis, more Kantian and Platonic than Dewey, recognizing that 
for any of us there are certain antecedent conditions, a categorial and 
a priori factor in knowledge, relies on pragmatism to answer the ques- 
tion how this a priori factor applies, if not to answer the ques- 
tion what this a priori factor is. 

1. For Lewis, also, there is the shaded admission of the reality of an 
external world. There is such a thing as experience, the content of 
which we do not invent but merely find. There is a relation which 
might be called ‘"participation” ; mind has entered into the structure of 
the real world. For Lewis, however, as for Dewey, the givenness of 
immediate data is not knowledge.^^ 

2. Immediate experience is developed into knowledge when a con- 
tent is assigned to the momentarily given.^® The process is not as 
aggressive as is the case with Dewey; the kingdom of knowledge is 
not taken by assault. 

a. Objects tend to be regarded as more nearly final and less as 
transitional. The given as conceptually interpreted is envisaged as the 
real object. Mere sensible qualities do not constitute an object except 
by the aid of abstract concepts and categorial principles. The prag- 
matic element in truth and knowledge lies between the choice of a 
conceptual system for application and the assigning of sensuous de- 
notation to the abstract concept. There is some attention to the future. 
Any thing is a bridge between given experience and predictable 
change.^^ 

b, Lewis uses a distinction recalling Dewey’s doctrine of generic 
and universal propositions, but in a context quite Platonic. He says 
that there are recognizable qualitative characters of the given which 
may be repeated in different experiences and are thus a sort of uni- 
verals. These he calls “qualia.” He distinguishes between ( 1 ) empirical 
generalizations which are universal but not a priori and (2) the a priori 
elaboration of purely abstract concepts apart from any question of 
possible applications and (3) the categorial knowledge of interpreta- 
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tive principles. The categorial principles are not empirical generaliza- 
tions in the sense that some later experience may prove an exception 
and thus invalidate them. The fact that pragmatism does not touch the 
a priori truth which is still absolute and eternal is the only thing which 
saves us from skepticism.®® 

c. He is close to Dewey in his view that logical forms and categorial 
principles become evident in the course of our purposive activity, or 
at least our active attitudes. A categorial principle is a sort of pur- 
posive attitude taken in the interests of understanding and intelligi- 
bility with which we confront the given. The laws of logic make ex- 
plicit the base principles of all interpretation of our general modes of 
classification. For instance, the law of excluded middle formulates our 
decision, declares our purpose to make for every name a complete 
dichotomy of experience, for simplicity and similar considerations. 
Concepts and principles reveal themselves as instruments of interpreta- 
tion; their meaning lies in the empirical consequences of the active 
attitude. If the categories had no practical consequences the mind 
would never use them.®® 

d. We may test the significance of any philosophic principle and 
pave the way for determining its truth if we ask. How would experi- 
ence be different if the principle should be correct from what it would 
be if the principle were false ? ®'^ 

e. Knowledge accumulates, framed and controlled by the a priori 
categories ; but these are themselves significant of our active attitudes, 
and the reflective method is inevitably pragmatic. 

/. For Lewis, as for Dewey, there are conditions and limitations. 
The interpretation by which the given is referred to a category is 
always such that it may possibly be erroneous. Its validity can never 
be known with certainty. Categorial modes of interpretation may be 
subject to gradual transition and even to fairly abrupt alteration. To 
the extent that newly discovered empirical evidence may render old 
principles practically impossible, the old truth was never anything but 
hypothesis, and is now proved flatly false. Mind may alter the a priori. 
No equipment of categories and concepts which the mind is likely to 
achieve will enable us to understand experience completely and in 
every respect.®® 

3. In the work of Lewis there is unmistakable emphasis on mind. 
The problem of a correctly conceived metaphysics, like logic, is one 
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to be resolved by attaining to clear and cogent self-consciousness. We 
can discover mind and what is independently given to it only by an 
analysis within experience itself. The given is in, not before, experi- 
ence. Whether the subject-object relation is universal in reality or not, 
clearly the answer must be compatible with its universality in knowl- 
edge. All order which is worthy of the name of law depends eventually 
on some ordering by mind.®® 

4. For Lewis, apparently the qualities of our experience are not 
ascribed to nature.'*® 


VIII 

1. Philosophy for Lewis is not cosmology, but it may be concerned 
with the broader and more general aspects of problems, the investiga- 
tion of which belongs principally to natural science. It is especially 
concerned with the categorial, a priori element in scientific knowledge. 
For example, no experience of the physical can fail to bear those 
marks, the absence of which would bar the given content of experi- 
ence from interpretation as physical reality. The formulation of our 
deliberately taken and consciously adhered to attitude of interpretation 
constitutes a categorial definition of the physical. This does not limit 
the content of the given ; it forbids nothing in the way of experience.”*^ 

2. Science substitutes for ordinary things (a) things which are 
conceived in terms of correlations less directly observable.'*® 

b. Whatever is of the essence of a thing need not be established by 
induction or vested in empirical generalization. In the march toward 
scientific ideals there comes a stage when it is no longer easily possible 
to say whether concepts are devised and laws discovered to fit 
phenomenal facts or whether the conceptual system itself rules and 
facts are reconceived in conformity with it. At least the give and take 
between the two is on approximately even terms.'*® 

c. It may be that the inevitable movement of the exact sciences is 
in the direction in which mathematics has preceded them. With exact 
science as with mathematics, a stage is possible, if not already 
reached, in which the problem of scientific truth can be phrased equally 
well as the discovery of empirical laws sufficiently comprehensive to 
constitute a systematic whole, or as the selection of an abstract system 
which will be applicable to the facts.'*^ 
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d. When the inquiry is about the application of an abstract system 
the sense-data must necessarily figure; the logical integrity of the 
abstract system is no guarantee of applicability.^® 

e. As might be expected, operationalism for Lewis is not conclusive 
but confirming.^® 

f. In the nature of its ideal, the ultimate things of science must be 
eternal ; but any categorial principle is open to change.^'^ 

3. The emphasis upon experience recurs. For instance, Lewis asks 
whether, if we reflect upon the history of chemistry, it will not be 
obvious that the determination of what belongs to the deductive elab- 
oration of concepts and what to empirical generalization from experi- 
ence depends rather simply upon our modes of conception them- 
selves.^® 


IX 

The work of Lewis raises two main questions. First, does it face 
squarely and do justice to the evident facts of evolutionary psychology 
and anthropology? He says that the active attitudes of animal life 
presumably represent the phenomena from which genetically the 
human type of knowing has arisen. Moreover, men are creatures 
fundamentally alike in needs, interests, and powers, and they are con- 
fronted with a common reality, indicated in sense experience which 
is comparable. Even the coincidence of categories may be interpreted 
to mean a necessary psychological coincidence of the formal or rela- 
tional aspect of experience. Doubtless what is fundamental, as logic 
is fundamental, has its roots in the nature of the human mind, although 
not in such wise as to be either self-evident or the only self-consistent 
possibility.^* 

What, we may ask then, is left to be a priori} If categorial principles 
have their roots in the nature of the human mind which genetically 
goes back to the animal mind, and if any categorial principle is open 
to revision, it would seem that what is one man's or one generation's 
a priori is a former man's or generation's a posteriori. 

This suggests a second point ; namely, that if it comes to an actual 
test and an attempt to say just what principles are a priori, Lewis over- 
reaches himself. He says that “Parrots are birds" is a priori', any 
creature which is not a bird cannot be a parrot. “Parrots have a 
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raucous cry” is a posteriori ; the difference is between the intensional 
and the extensional ‘‘all.” But, as we said before, classification, no 
less than predication or the ascription of properties, etc., has to take 
the risk involved in the inductive leap ; the proposition “Whales are 
fishes” is intensional and a priori enough for amateur taxonomists. 
We now say, “Whales are mammals” ; but we should not try to make 
future revision of taxonomy impossible. Every attempt to make the 
a priori cover any concrete or existential fact, object, classification, 
property, or predicate is open to question, and to the possibility 
(although not the necessity) of future revision. Lewis admits that 
it is “the principle of the category only” that is a prioriJ^^ This seems 
to amount to saying that only the form, the syntactical structure, of 
general and universal propositions is inevitable. This, with or without 
Plato, is clear so that any one who can abide antecedent realities may 
call them a priori* They are the forms that our experience takes. Just 
what experiences or objects conform to them is left to be found out. 
We may readily agree with Lewis that some, though not necessarily 
all, of these facts have to be wrested from their natural matrix by 
pragmatic methods, rather than by ordinary observation. 

X 

Pragmatism is a rear-guard action, a Battle of the Bulge on behalf 
of idealism — a thrust of emphasis on human experience or mind, 
reinterpreted to bring out its dynamic and practical functions. 

Like any reasonable idealism (witness Berkeley, Kant, Bosanquet), 
pragmatism has to admit some realism. There is no proof for it any- 
where; but it is at least natural, if not inevitable, for us to say that 
experience is experience of something which under other conditions 
is independent of us. 

The question always is. What is the relative contribution of mind 
and of world to the panorama ? Taken in a long-range historical per- 

* I may add that it is possible to work out a realistic view according to which 
the logical forms, while exemplified and persistent or ingredient in mental 
processes, do not originate there; they are also exemplified in the world of 
nature. In a logical realism they may be said to be prior to both mind and nature. 
The problems of intensional and extensional logic, as well as of analytic and 
synthetic propositions, need to be restated in terms of syntactic structures, freed 
from their non-essential encumbrances with psychology and epistemology. 
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spectivc, idealism may be viewed as a protest against Copernicus with 
his demoting of the earth, including man, in the cosmos. In this 
protest Descartes emphasized experience; Locke analyzed it; Hume 
showed the flaw in Locke’s insulation of mind from world; Kant 
answered Hume with a rejoinder which (curiously and perhaps more 
significantly than he realized) he called a Copernican revolution ; and 
idealism flowered in Fichte and Hegel and their successors. In much 
of this development, nature was, so to speak, taxed without being 
represented ; in Hegel, nature was transformed, aufgehoben. 

Such a tradition exercises a powerful effect on those who were 
trained in it or near it. Sometimes it woos them so far away from the 
world of affairs that there is an inner reaction, and idealism becomes 
heartily practical, as in Dewey. In any case, the laboratory sciences 
seem cold and inhuman, and are thought to be in need of some episte- 
mological and logical overhauling which will make the human factor 
more conspicuous there. Traditionally the overhauling sought to con- 
strue data as phenomena. More recently there have been attempts to 
make definitions arbitrary or symbols counters in a game, or experi- 
ments illustrations of operational procedures — ^anything, it would 
seem, to bolster man’s importance. 

When one attempts to gain a view inclusive of theory and practice, 
laboratory and life, man and the world, there seems to be a sliding 
scale of mind’s effectiveness and importance. Experience is a coeffi- 
cient in any expression for our knowledge, but it is a variable accord- 
ing to the type of knowledge. Epistemology is not an exact science, 
and we can determine the value of the variable only approximately. 
Sometimes, as in many practical interests, its value is high; but it 
tends, perhaps asymptotically, toward 1, so that, as we get further 
and further and further from our emotional and practical commit- 
ments, the coefficient changes the value of the expression only slightly 
if at all. At that end of the scale, notably in astronomy, nature appears 
to get on suspiciously well without us. Pragmatism tried to provide a 
fresh grip on nature for our slipping valuations; but in any large 
perspective, even if in the future we succeed in artificial rain making 
or interplanetary migration, the grip is feeble and enthusiasm for it 
as constituting anything final can hardly be sustained. For a philosophy 
which aims at a world view rather than at a description of methods and 
procedure, pragmatism neglects too much. The stupendous mechanism 
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of the stars in their courses, the dance of atoms, the rock-ribbed earth 
with its seas and mountains and sky, the majestic pageant of extinct 
and living species of plants and animals, the wonders of metabolism 
and reproduction, the indescribable complexity of nervous systems, the 
slow-moving structures and processes of societies are excluded from 
philosophy, except as they arc the content of our experience or the 
field of our activity. 

All this lost world, an adequate and comprehensive naturalism may 
restore. The pragmatic objection to naturalism is that it provides poor 
support for human values — ^as if human values could be better off 
when left to lift themselves by their own operations in a universe as 
overwhelming as the sciences show ours to be! A return to nature, 
however, does not necessarily mean a blank universe. It does not 
involve the forfeiture of values, as for Dewey, or a lapse into skepti- 
cism, as for Lewis. Nature itself, properly approached and adequately 
understood, is the firmest ground for our values and our surest refuge 
from skepticism. 

Suppose that in a scientific age, with its objectivism, we shift the 
emphasis from ‘‘man and his manners'’ at least temporarily back to 
nature; study the world structures and processes empirically, and 
the life and mind structures and processes in the same way; and find 
that in detail they all exhibit the same principles. We may then infer 
that we with our valuations do not intrude into nature, but belong 
there. It does not follow that the world is a Mind ; rather, the mind is 
a world, and valuations which develop in the little world have a 
natural ground and sanction in the great one. 

In such an enterprise, pragmatism instead of diverting us with 
half-futile hopes may be one of our best guides. It may fulfill its func- 
tion of preventing overemphasis on sensations, perceptions, and ideas, 
without another overemphasis on actions, satisfactions, and controls. 
What it, as distinct from ordinary empiricism, teaches about stars and 
atoms and organisms will be negligible. Its field is not so much that 
of ideas as of ideals. It operates properly in the data of the social sci- 
ences rather than those of the physical sciences. The problems of 
society, of economics, politics, philosophy of history, are too complex 
for ordinary methods, and for our rational or empirical resources. 
These resources, so to speak, have to be pooled in the face of our 
difficulties. Pragmatism offers us a kind of moral statistic, to help us 
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over the sometimes bristling and sometimes elusive single factors in 
the societal complex ; without being able to analyze or appraise them 
singly, we can attack them en masse, and either live them down with 
our present procedures or change our procedures in the course of the 
effort. Pragmatism, properly restricted, may teach us to test our 
valuations in practical adjustments to the world and in rearrangements 
there, without requiring or implying that we rebuild the world by our 
testing. In questions about the physical world it is often out of place 
and sometimes presumptuous ; but when we understand the world by 
other means, then in the great gripping questions, in the life problems 
of realizing our place in the physical world, it can help us to gain 
assurance when we manage to get on the right track. 
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I PROPOSE in this essay to examine certain concepts and 
propositions which make up the backbone of the Aristotelian 
philosophy of mind. Since I do not have the space to develop my 
argument by way of detailed commentary on texts and quotations, and 
since isolated quotations are notoriously two-faced and of little 
scholarly value compared to the space necessary to make them intel- 
ligible to the non-technical reader, I shall instead proceed by develop- 
ing as clearly as possible the assumptions and conclusions which, as I 
see it, are typical of the way in which classical Aristotelianism dealt 
with problems relating to the nature of thought. By laying bare its 
logical skeleton, I hope to show how reasonable the Aristotelian philos- 
ophy was, and that, in so far as it made mistakes, the mistakes were 
not foolish but sprang from plausibilities and confusions the true 
character of which could be exposed only with the aid of intellectual 
tools which were centuries in the future, and are not even yet in 
general use among philosophers. 

Before we turn to this more specific task, however, we must first 
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sketch the general framework of ideas in terms of which this philoso- 
phy approaches its problems. The framework is the "hylomorphic” 
conception of the world; that is to say, its interpretation in terms of 
the contrast between matter (hyle) and form (morphe) as these 
terms are understood in the Aristotelian tradition.^ 

At the level of common sense we interpret our world as consisting 
of an immense multitude of things each of which falls in one or 
another of a relatively small number of kinds. These things work out 
histories consisting of successive states. Though things and states 
alike come into existence and cease to exist, things are distinguishable 
from their actual histories. This difference is bound up with the fact 
that a thing could have behaved otherwise than it actually did. The 
“capacities” of things are richer than the actual sequence of events in 
which they participate. Though this water is now liquid, it could have 
been solid ; it had it in it to be solid. What a thing has it in it to be 
is its nature. It is the nature of water to freeze and boil; of turnip 
seeds to grow into turnips. It is with reference to their natures that 
things are divided into kinds. 

Something is clearly lacking in what I have just said. We must say 
not only that a thing could have behaved otherwise than it did, but 
also that it would have behaved differently if the circumstances had 
been different. Water is not only “capable” of freezing; it would 
freeze if the temperature were reduced to 32® F. To clarify this fact 
we must distinguish between the concepts of capacity and dispositional 
property.^ Both involve a reference to laws of nature, but the former 
is a weaker notion and is essentially negative. To say that a thing is 
capable of being in a certain state Is to say that its being in that state 
is contrary to no law of nature.® On the other hand, to speak of a 
dispositional property of the thing with respect to that state involves 
a positive reference to a law associating that state with a certain kind 
of circumstance. Thus, to say that dispositional property D necessi- 
tates the occurrence of state Si in circumstance Q must, if true, 
be true by definition; for D can only be defined as the property 
of being in state Si in circumstances Ci 
Sa C* 

• • 

S. 

and, if the statement is true, then Si and Q must be among the values 
included in these lists. 

Now while the above indicates the lines along which the con- 
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cept of a dispositional property and hence of the nature of a thing 
would have to be analyzed, and already makes it clear that the correct 
analysis of what a thing has it in it to be involves a reference to 
causal laws, it is by no means true that one must know this analysis 
in order to make use of the thing-nature language. It is characteristic 
of human thought that we are constantly making sensible use of con- 
cepts which we are not able, at the time, to explicate. 

It follows from what we have been saying that concepts of kinds of 
things are the ways in which common sense crystallizes its experience 
of the world, and that this crystallization contains the common-sense 
grasp of natural laws, crude and incomplete though this grasp may be. 
To the philosopher it is an interesting and important fact that common 
sense thus formulates its understanding of the world order in terms 
of a framework which, when correctly analyzed, is seen to be logically 
more complicated than that of a functional correlation of events.^ It 
is not my purpose either to “defend” or to “attack” the thing-nature 
framework,® but rather to show the use to which it was put by a 
philosophy which was unable to give it a correct analysis. 

I conclude, then, that the concept of the nature of a thing, in so far 
as it is a coherent one, can be analyzed in terms of the concept of a 
dovetailing set of dispositional properties which specify both the states 
by which it has responded to its historical circumstances, and the states 
by which it would have responded to other circumstances. 

We have spoken of a “dovetailing set of dispositional properties,” 
for it is clear that according to the common-sense framework, a 
thing not only may, but invariably does have more than one disposi- 
tional property. Of the relations between different properties (we shall 
now use this shorter expression) of one and the same thing, that which 
most interested the Aristotelians was a relation which we might call 
“being founded on.” Thus, to the Aristotelian, biological properties 
are founded on physicochemical properties. This relation is not to be 
confused with that of being analyzable into, which is what the mecha- 
nist believes to hold in the case of these two kinds of properties. 

According to the Aristotelian, the various kinds of things to be 
found in our part of the universe fall into irreducible levels. The hier- 
archy consists of (1) merely physical substances, (2) living but not 
sensate physical substances (the vegetative level), (3) sensate but not 
rational living physical substances (the brute level), and (4) rational 
sensate living physical substances. Each thing or substance of a higher 
level has properties of a kind to be found in things of a lower level. 
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Thus, vegetables fall, animals take nutriment, and men have the power 
of sensation. 

The Aristotelian also insists that the lower level properties of higher 
level substances are not identical with the lower level properties of 
lower level substances. This is reasonable, since, for example, what 
physical events will happen to a higher order substance, e.g. an animal, 
depends in part on what events of higher order, e.g. sensations and 
appetites, are going on in that substance.® The lower order properties 
of higher order substances are thus as bound up with the higher order 
properties of these substances as the higher order properties are bound 
up with them. 

To sum up, the '‘dovetailing” of the properties of a substance 
involves (1) the dependence of higher level properties on lower level 
properties, (2) the connectedness of its lower level properties with 
the higher level properties founded on them, and (3) the necessary co- 
existence of such properties as are on the same level. These three 
modes of connectedness make the nature of a thing a genuine unity. 
The concept of unity of the nature of a substance plays a key role in 
one of the arguments we shall be considering below. Needless to say, 
all these modes of connectedness can be given a correct analysis only 
in terms of laws of nature. 

We are now in a position to characterize the Aristotelian conception 
of form. First, we note that it is only too easy to overlook the fact 
that a disposition word is properly defined in terms of a specific cor- 
relation of states and circumstances. One who philosophizes on the 
basis of the common-sense view of the world has nothing to protect 
him from thinking of it as standing for an entity wich “generates” 
or “produces” states Si ... Sn in circumstances Ci . . . Cn, from 
finding here an ontological fruitfulness, an overflow, a necessity 
which is no mere consequence of a definition.'’^ It is equally easy to 
fall into the similar error of thinking of the unity of the dovetailing 
properties which make up the nature of a thing or substance as itself 
a distinguishable entity from which the various properties “follow” 
in the same “fruitful” way.® Such an entity would be an Aristotelian 
form, or, as the Scholastics were to put it, substantial form, if the 
Aristotelians had started out with a reasonably clear-cut notion of a 
dispositional property and had only blundered in the two ways we 
have just pointed out. Actually, as we have indicated, they did not 
have this clear-cut notion. The consequences for the Aristotelian in- 
terpretation of nature and science were enormous. 

Turning now to the Aristotelian concept of matter, we must be 
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extremely brief, since this concept plays a minimal role in our argu- 
ment and what must be said can best be said when needed. 

We tend today to mean by ‘‘matter" a set of things which in no 
sense are made up of other things, and of which all the properties 
are of a sort which we should call “physical," or, at least, would 
refuse to call “mental" or “vital." In this “thing-language" frame- 
work, materialism is the doctrine that all things either are “ground- 
floor" things of the above sort, or else are “made up" of such things. 
Materialism takes two forms: (1) reductive materialism, according 
to which all properties of “composite" things are “reducible" to prop- 
erties of matter — which amounts to saying that except for convenience 
(abbreviation) an omniscient scientist would need no more non-logical 
and non-mathematical symbols to describe human organisms than he 
needs to describe the behavior of matter in a mindless universe. I say 
“behavior" because if dispositional properties are included,* the cri- 
terion will not distinguish reductive from non-reductive materialism. 
For if reductive materialism be false, one could not describe the dis- 
positional properties of matter in a mindless universe without re- 
ferring to specifically mental characteristics. {If such and such had 
happened, mental events would have occurred, and the universe would 
not have been mindless.) (2) Emergent materialism is materialism 
which denies the “reductionist" claim. 

The notion to be found in emergent materialism of things and 
properties which are “founded" on “lower level things and properties" 
and ultimately on “ground-floor things and properties," is also to be 
found in Aristotle ; ® and when he says that matter is matter for 
form, part of what he has in mind is that lower order things are 
matter for higher order things which, in some sense, include them 
without being reducible to them. It is only with the further contention 
that even ground-floor substances consist of matter and form that the 
Aristotelian conception of matter shows itself to be radically different 
from that of the emergent materialist. That ground-floor substances 
involve form is clear; water (which is one of Aristotle’s ground-floor 
substances) has a nature, has properties. But what could the matter 
for water be? Clearly it cannot be a substance with a nature, for then 
water would not be on the ground floor. Thus, the “matter" for 
ground-floor substances must be “indeterminate," that is to say, with- 
out a positive nature of its own. 

Why did Aristotle think that he needed an indeterminate principle? 
There are a number of mutually reenforcing considerations, some of 
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which will come out in our later argument. At this point we shall 
limit ourselves to pointing out that Aristotle, in accordance with what 
was rapidly becoming tihe dominant trend in classical philosophy, 
refused to think of the actual history of the world as an ultimate fact. 
Process must not only depend on, it must also somehow be derived 
from factors which are intrinsically immune from change or becoming. 
(It will be recognized that this assumption underlies many of the 
metaphysical arguments for the existence of God.) Now, things or 
substances change; but it does not even make sense (except meta- 
phorically) to say that the natures or forms of things change. Thus, 
change is impossible unless there is more to things than their forms. 
This more is matter, prime or first matter. But not all forms need 
matter ; only those from whose forms “follow” contrary states, only 
those whose nature involves a reference to states which cannot coexist 
— only the forms of changing things. 

How matter which is completely indeterminate can cooperate with 
form to “produce” change, or how, indeed, it can perform any func- 
tion, is difficult to see, though we shall have more to say on this subject 
later on. The inadequacy of form and matter to “account” for change 
is recognized by Aristotle himself ; he finds himself forced to introduce 
an Unchanging Changer. But it is, of course, no easier to “derive” 
change from three unchanging factors than from two. The actual 
history of the universe must be recognized to be an ultimate fact. 
There may be other aspects of reality on which process depends, in 
the sense that without them it would be impossible ; but process can- 
not derive from that which is not process. This, however, is a story 
for another occasion. 


II 

In the Pre-Socratic period of Greek philosophy, philosophers had 
searched for one or more stuffs of which all things are made. Thus if 
they spoke of the “common realities” shared by the objects of our 
sense experience, they meant the ultimate ingredients of which per- 
ceptible, ephemeral objects were mixtures. Socrates and Plato, on the 
other hand, gradually and imperfectly disentangled the different notion 
of the common as universal. 

When today the philosopher considers the statements, ^*This is a 
triangle” and ''That is a triangle,” he characterizes them as saying of 
two particulars that they exemplify one and the same universal, 
namely Triangularity, and he does this irrespective of his views on 
the “ontological status” of universals. Thus, in interpreting these 
statements, he characterizes Triangularity as an identity which is 
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common to the many triangular objects that come and go in the world 
process. 

Now it is clear that it does not make sense to speak of universals 
as changing or coming into existence or ceasing to be. It is rather to 
the objects which exemplify universals that these concepts apply. In 
these respects, universals are like the fundamental stuffs of the Pre- 
Socratics, for example the atoms of Democritus.^® If it is pointed out 
that the latter were not immune from all change, since they formed 
the world-process by a constant mixing and unmixing, can we not 
reply that the various universals are related to (exemplified by) 
different particulars at different times? This point of resemblance 
between universals and world-stuffs might have been sufficient by 
itself to lead Socrates and perhaps the younger Plato to hold that 
universals are ingredients, and, indeed, the most “real” ingredients of 
the world-process. But there were other and even more convincing con- 
siderations. 

Every truth (or falsehood, for that matter) involves at least one 
universal. Thus, *'This is round” tells us that in this we have a case 
of Roundness, that this exemplifies Roundness. Now thoughts, or at 
least some kinds of thought, are characterizable as either true or false. 
Therefore thought has to do with universals. It is difficult (though, 
fortunately, not impossible) to avoid the conclusion that this is no 
metaphor. Surely universals must have a mode of existence such that 
mind can “grasp” or “apprehend” them.^^ 

Thus, universals became to incipient Platonism the most real in- 
gredients of the world-process, which thought could grasp, thus gain- 
ing knowledge of existence in so far as it is capable of being known. 
Furthermore, thought at its best, which, for the Greeks, was the 
thinking characteristic of geometrical demonstration, not only is con- 
cerned with universals (the various kinds of geometrical object) but 
is actually indifferent as to whether or not these universals are ex- 
emplified in the “world of becoming.” Universals, it was concluded, 
are the appropriate objects of mind; particulars are the appropriate 
objects of the senses.^^ 

It soon became apparent that the relation of universals to per- 
ceptible objects was quite different than that of the atoms or other 
elemental ingredients discussed by the Pre-Socratics. “Mixing” and 
“sharing” or “participation” could now be used only in a thoroughly 
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metaphorical sense. Yet that the spatio-temporal world is in some way 
derived from a domain of universals (perhaps in conjunction with an 
equally ultimate but amorphous principle), and that knowledge at its 
best consists in a ‘Vision*' or “grasping" of these universals, — ^these are 
enduring elements in the Platonic tradition. Just how the relation of 
universals to particulars was to be understood became a serious 
problem. Fortunately, the history of this problem does not concern 
us here. 


Ill 

Let us approach the Aristotelian-Thomist theory of mind in terms 
of the place of the senses in the human cognitive enterprise. We have 
already pointed out that, for Plato, thought at its best is solely con- 
cerned with the Ideas and their mutual relationships and, in this 
respect at least, is independent of the senses. Yet, even though one 
holds that thought at its best is not directed upon the objects of 
perception, there is room for maintaining a causal or genetic depend- 
ence of even such thought on sense experience and imagination. In 
other words the shifting progress of thought by which we “grasp" 
now one universal, now another, may rest, in whole or in part, on the 
stream of sense and imagery — by which a reciprocal influence is not 
excluded. 

One possible view would be that sense-experience (including the 
imagination) completely determines the subject matter of thought, in 
the sense that it “selects" the universals to be “grasped" by thought. 
Such an approach is completely foreign to Platonism. It is only if one 
is convinced on “a priori'' grounds that thought must be paralleled 
by experienced or imagined objects that one finds the courage to 
populate the imagination with non-linguistic counterparts of thought. 
(To the empirically minded, of course, the only sensuous items which 
parallel the course of thought so closely that they could with some 
plausibility be held to be its determinants, are the symbolic or lin- 
guistic activities of the imagination which the Platonist, when he 
notices them at all, takes to be a consequence or “expression" of 
thought. (It is these symbol activities which the contemporary anti- 
Platonist identifies with thought. They are organic functions of much 
greater “depth" than the mere occurrence of verbal imagery.) The 
fact that classical philosophy neglected or minimized the role of 
symbolizing activities in its interpretation of thought is of vital im- 
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portance for the argument that follows. We shall not have these 
activities in mind unless we explicitly mention them. Thus, unless 
otherwise indicated, they will be excluded from the scope of the terms 
‘'sense’' and “imagination.” 

Now, while Aristotle, in common with Plato, rejects the position 
that the data of the senses and the imagination are the sole cause 
of the course of thought, he nevertheless insists, and in so doing 
parts company with Plato, that sense or imagination is a necessary 
condition of every thought in that no universal can be apprehended 
unless an instance of that universal is given to sense or imagination}^ 
We shall be concerned to draw out the implications of this position, 
for we shall discover that the characteristic features of the Aristo- 
telian theory of knowledge, including the puzzling distinction between 
the “agent intellect” and the “possible intellect,” can be traced to 
Aristotle’s adoption of this alternative. 

In order to understand the development of the Aristotelian theory 
of knowledge, one must appreciate the extent to which mathematics 
and, in particular, geometry dominated the intellectual scene in an- 
tiquity. Geometry, it must be borne in mind, was conceived of as a 
science which begins with infallibly grasped elementary truths about 
elementary geometrical objects, and proceeds to derive complicated 
truths concerning complicated geometrical objects. Thus conceived, 
geometry was a set of apprehended necessary connections between 
geometrical kinds (Point, Line, Triangle, etc.) forming a tight sys- 
tem with a foundation of self-evident first principles. In the absence 
of systematic empirical science (e.g., physics as we know it) the 
Greeks tended to draw the boundary between general truths which 
were knowledge or science, and general truths which were educated 
guesses (''mere'* opinion) in such a way that science included only 
mathematics and such other studies as shared the above character- 
istics of mathematics. Today, on the other hand, while we should not 
regard empirical science as identical in either method or the status of 
its results with pure mathematics, we should include both the boundary 
which marks off reliable knowledge or science from the rule-of-thumb 
beliefs of common sense. 

One of the characteristic features of classical geometry was the 
fact that its objects were capable of being given, even if only “im- 
perfectly,” a sensuous embodiment. Our visual field, in particular, 
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presents us with geometrical points, lines, planes, and solids as the 
boundaries of qualitative differences — ^a line, for example, being a 
boundary between two adjacent color expanses. Furthermore, mathe- 
maticians made use of this fact in developing their proofs ; and while 
it was recognized that the proofs were not about the particular lines 
in the diagram, yet it was believed that scrutiny of the construction 
was essential to the grasp of the demonstration. That this is not true 
of properly formulated Euclidian demonstrations (such as now 
exist), the theorems being lo^cally contained in the premises, is not 
to the point. The historically significant fact is that there was sufficient 
misunderstanding of the nature of geometrical argument for it to be 
believed that scrutiny of diagrams is an essential ingredient in proof. 

Turning now to Plato, we find him insisting on the neces.sity of 
diagrams for geometrical reasoning.^® We might, therefore, be pre- 
pared to find him insisting that in all scientific thought there must 
be “illustrative material” to play the role played by diagrams in 
geometry. However, in the very passage in which he insists that 
diagrams are necessary to the geometer's thinking about geometrical 
kinds, he points out that the philosopher or dialectician has no need of 
diagrams for his thinking about geometrical or other kinds. We do 
not find in Plato a doctrine to the effect that to grasp an idea we 
must be acquainted at the time with an experienced exemplification 
of that idea.^® On the other hand, whether it is because universals exist 
only “in” particulars (which is therefore “where” to apprehend 
them) or because universals are natures of experienced particulars 
which take on the character of universality for thought (so that in the 
absence of an experienced — or imagined — ^particular there can be no 
universal-for-thought), the Aristotelian insists that a universal can be 
grasped only by a mind which is acquainted at that time with a sensed 
or imagined exemplification of that universal. This notion, together 
with an un-Platonic optimism concerning the possibility of a science 
of the “world of becoming” (in the classical sense of “science” 
which we characterized above), led to the characteristically Aristo- 
telian conception of the sciences of nature and man. 

This conception, absorbed by Aquinas, and only gradually ques- 
tioned by later Thomists under the impact of modern science, can be 
called the “abstractive theory of scientific knowledge.” According to 
it, a truly scientific understanding of the various Wnds of object in 
the world of nature is achieved by abstracting the forms of these 
objects from experienced cases, just as (supposedly) a truly scientific 
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understanding of geometrical shapes is achieved by abstracting geo- 
metrical natures from experience cases. Scientific method is that 
which conduces to the grasping of an ordered manifold of truths about 
a kind of object, by bringing about the grasping of the substantial 
form of an object of that kind — ^which substantial form is, as we saw 
above (p. 547, see also note 8), the ontological source of these truths. 
The fundamental role played by sense in this process is that of pro- 
viding experienced cases from which the form is abstracted. 

Aristotle combined his ^'abstractive” theory of thought with a 
causal theory of sense-perception. By this I mean that, for him, the 
contribution of the senses to experience consists in the fruit of the 
action of external objects on the organs of sense. This action was 
said, in Scholastic terminology, to "impress” the "sensible species” or 
"sensible form” of the object (e.g., a lion) on the organs of sense — 
"sensible form” seeming to mean the states (or powers) of the object 
to which are due the resulting states of the sense organs affected by 
the object. The analogy used by the Aristotelians is that of a signet 
ring impressing its shape on wax. It is the sensible form of an object 
as "impressed” on the perceiver which is conceived by the Aristotelian 
to be the basis of an abstractive science of the object, as boundaries 
in the visual field are the basis of an abstractive geometry of the 
shapes of physical objects.^® 

Let us now ask the question, "How must the impressed sensible 
form of a lion be related to the substantial form of the lion if it is 
to be the basis for an abstractive science of lions?” Oearly, since the 
abstractive science of lions is the grasping of what flows from the 
ontological richness of the substantial form, and since the substantial 
form is abstracted from the perceptions of the senses, this form 
(called in the context of knowledge the "intelligible form”) must be 
present in the impressed sensible form.^® Here a decisive difficulty 
arises. Must we not say that for the senses to have impressed on 
them a character which includes the substantial form Lion, is for the 
senses to exemplify this form, and hence to become or contain a lion? 
(So that one who sees a lion would literally have a lion in his eye !) 

There would seem to be only two ways out of this difficulty if the 
notion of an abstractive science of lions is to be retained. (1) The 
causal theory of perception might be abandoned in favor of a direct 
realism. Lions are directly apprehended, and the intelligible form is 
abstracted from the lion, and not from the product of the lion's action 



ARlSTOTELlAhl PHILOSOPHIES OF MIND 


555 


on the eye. Whatever might be said for or against such a theory, it is 
not to be found in either ancient or medieval philosophy — ^while mod- 
ern direct realism has no truck with the abstractive theory of science. 
(2) The intelligible form might be held to be in the sense organ, but 
not by way of actml exemplification. Lion would have existence for 
sense, as opposed to actual existence, in the impressed sensible form. 
Two comments can be made on this suggestion which is to be found, 
for example, in Brennan's Thomistic Psychology, p. 117 (see also 
pp. 113 ff., 135-137; Maritain, The Degrees of Knowledge, p. 140). 
(a) To speak of the ‘‘existence for sense” of a lion when a tawny 
sensation occurs can at best be a misleading way of pointing out that 
the process of sense perception involves interpretation or thought in 
addition to mere sensation. Thus, “existence for sense” when it is 
opposed to “actual existence” is just a special case of “existence for 
thought.” If this is so, then the “presence” of the intelligible form 
in a perception can hardly be that from which the thought of the 
intelligible form is derived, since it is that thought itself (albeit on 
an unreflective level), (b) Even should it be insisted that “existence 
for sense” is to be distinguished from both “actual existence” and 
“existence for thought,” the result would merely be that the abstrac- 
tive theory of thought would be explaining our ability to think of 
something (give it existence for thought) in terms of an ability of 
the same general kind (our ability to give things existence for sense) 
which is taken as ultimate. It is clear that the abstractive theory of 
thought makes sense only as a theory to the effect that the thought 
of, say. Triangularity is abstracted from an actual case of Triangu- 
larity. 

The conception of natural science as a matter of abstracting in- 
telligible forms from impressed sensible forms is, of course, of merely 
historical interest. Before we go on to see what has taken its place 
in recent Thomistic thought, let us consider for a moment what it was 
that made this conception plausible. First, there is the fact that the 
common-sense view of natural objects, which, since it is a crystalli- 
zation in language and action of funded human experience, seems 
bodily given to us by our senses, was essentially all there was to the 
science of the day. Secondly, there was the complete neglect of linguis- 
tic and, in general, symbolic activities and habits in the interpretation 
of the facts of thought. Thirdly, an anti-Platonistic attitude towards 
universal, combined with the recognition that thought “deals with 
universal,” led to the abstractive theory of thought. Fourthly, the 
Aristotelians, lacking the concept of a law of nature, had no clear 
theoretical understanding of a dispositional property. They did not 
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distinguish it from the weaker notion of a capacity; nor did they 
have a clear idea of a dispositional property. Consequently, they fell 
back on pictorial thinking {although in many contexts their state- 
ments about properties are quite reasonable \), taking the “potential” 
to be that which is implicit in a thing, and the implicit to be that which 
is present in the thing but “obscured by” or “immersed in” matter. 
Fifthly, instead of thinking of the growth of a living thing (e.g., an 
acorn) as involving the appearance in an irreversible order of new 
dispositional properties, and of the nature of a thing as involving 
the higher order dispositional property of having specified lower order 
dispositional properties in specified circumstances,^® the confusions 
mentioned under “fourthly” led them to think of the nature of a thing 
as an ideal state of the object present in it but obscured by matter, 
and of growth (which was the ultimate model for their conception of 
all change) as the progressive increase in the “clarity” with which 
the ideal stands forth. It is in the context of growth that we best 
understand the Aristotelian identification of matter with potentiality. 
In general, we must say that the plausibility of the abstractive theory 
of science rested on the extent to which lack of clarity in the analysis 
of the nature of a thing was balanced by a lavish use of matter as an 
objective unclarity of things, as an ontological bog or mire. As soon 
as the concept of law of nature as a functional correlation of events 
came on the intellectual scene, the abstractive theory of science was 
doomed. 

Among contemporary Scholastics, those who have made a sincere 
effort to interpret the methods and results of modern science (Jacques 
Maritain and Mortimer Adler, to mention two whose writings are 
available in English), while they still insist that it makes sense to 
speak of grasping the intelligible forms of substances, admit that 
human beings cannot arrive at the intelligible forms of natural sub- 
stances by abstraction from the perceptions of the senses,^^ They 
admit that empirical science works rather by the method of saving the 
appearances. But in their interpretation of this method they swing to 
the opposite extreme, and make the same mistake as the phenomenalists 
and positivists. 

This mistake consists in hanging on to the fundamental thesis of 
the abstractive theory of thought, as well as to the idea that the data 
of the senses are the abstractive base of scientific thought, while 
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recognizing that these data do not "contain" substantial forms to be 
elicited by thought. Thus, these Neo-Thomists r^;ard scientific con- 
cepts and propositions as constructions of which &e content consi^ 
of universes abstracted from the immediate data of the senses, while 
the rest is a matter of logical and mathematical structure. The im- 
portance of "merely symbolic thinking," of language as a calcula- 
tional device, is discovered and emphasized, though it is insisted that 
there is also "real thinking" in which the mind is apprehending uni- 
versals and meanings.^* These New Schoolmen, then, agree with the 
positivists that, from the standpoint of the philos^her, scientific 
activity consists in the logical and mathematical manipulation of ex- 
pressions which stand for actual or possible observations ("Red flash 
seen . . ." "Arrow-shaped line coincides with dot a manipu- 

lation which, when successful, enables us to predict (or postdict) the 
course of sense experience. Those scientific terms which are neither 
purely logical nor purely mathematical, and do not stand for observ- 
able qualities — in short, those terms which the realistic philosopher of 
science takes to refer to properties of physical systems — are inter- 
preted as merely calculational devices, since it is held, in accordance 
with the abstractive theory of thought, that only those non-logical and 
non-mathematical terms which name sense qualities name universals 
at all, given that only these universals can be Abstracted from the expe- 
riences which are the raw material of empirical science. 

Since, after all, these Neo-Thomists are Realists and not Positivists 
or Phenomenalists, they are led to distinguish between an angelic 
science which grasps the intelligible forms of things, and human 
science which builds up, by inductive methods, complex constructions 
of practical and predictive value.^^ Human science, thus, systematizes 
the appearances beneath which there is a core accessible only to the 
angels. Scientific laws are not truths about the physical world, but 
are merely calculational devices for predicting sense-experieiKe. Where 
the Neo-Thomist does not overlook the fact that properties and, in- 
deed, substantial forms can be defined in the language of empirical 
science, he is forced to hold that such properties and substantial forms 
are ontologically bogus, substitutes (with a "foundation" in things) 
for the "real" article.®* Since the "real" articles they have in mind 
are only the common-sense notions of the natures of things, the Neo- 
Thomists are opposing the crystallizations of pre-scientific experience 
(which has no privileged source of information, and in which time 
t^es the place of method) to the fruits of the systematic exploitation 
of the same material which is empirical science. Or can it be that 
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pre-scientific experience has a privileged source of information? For 
these philosophers, being uneasy about the extent to which they have 
trodden the road to phenomenalistic skepticism, hasten to insist that, 
since “man is of all natural things the one with which man is most in- 
timately acquainted, the only one whose specific nature he is able to com- 
prehend fully,’’ we have in the science of man “the only body of philo- 
sophical knowledge relevant to a species of physical thing.” Here 
alone can abstractive thought with ontological, as opposed to merely 
phenomenalistic, reach supplement the constructions of empirical sci- 
ence. Man’s nature involves physical, vegetative, and animal levels of 
being. Thus, while man’s knowledge of himself cannot replace em- 
pirical science, it abstracts a knowledge of these realms from his own 
being which, though limited, is not of the substitute sort, and thus 
transcends the limitations of his senses.^® So the argument goes ; but 
it is, of course, confusion. Its plausibility rests on man’s pre-scientific 
knowledge of himself, just as the pre-scientific knowledge of the 
physical world (the presence of which in sense-experience makes this 
so much more than seeing colors or hearing sounds) made plausible 
the abstractive theory of physical science. In each case, the fruit of 
the long process of pre-scientific learning is transmogrified into a 
bogus process of intuitive abstraction. The confusion is bolstered by 
the fact that such learning, like “intuitive abstraction” is not a matter 
of systematic and deliberate saving of appearances. 


IV 

Let us now leave the subject of Neo-Thomist attempts to patch up 
the Aristotelian theory of knowledge, and return to an examination 
of the original theory, this time with a view to its bearing on the 
mind-body problem. We shall restrict our attention to the distinction, 
vital to the Aristotelian tradition, between the “active” and the 
“passive” reason. 

Before we begin, let us remind ourselves that neither Aristotle nor 
the Scholastics conceived of soul and body as two changing, interacting 
substances, as did Plato and Descartes. The Aristotelians define the 
human soul as the substantial form of the human individual, who 
consists of matter and form as does any terrestrial substance. With 
qualifications which will be introduced at the proper place, it is the 
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human individual that acts, that does things, and not the soul ; just as 
it is water that freezes, and not the nature of water. 

Let us also remind ourselves that even should it be necessary (which 
it is not) to recognize the existence of unique acts of “intellection” 
which are not explainable in terms of psychological laws relating to 
linguistic activity, this would not by itself force us to adopt a dualism 
of mind and organism as separate or separable things. The recognition 
would lead us to expand our list of ultimate features of the world, 
and our list of irreducible laws; and therefore to expand our list of 
irreducible dispositional properties. But just as we are not led to 
postulate a new thing every time we discover a new property of what 
we have been taking to be one thing, so the mere recognition of an 
irreducible set of acts and dispositions relating to thought would not 
call for a thing-dualisni of mind and body.^® It is only if we could 
show either that acts of thought are found to occur apart from the 
acts and dispositions characteristic of biological organisms, or else 
that they are completely independent of the remaining acts and dis- 
positions of the organism, that we should be justified in arguing either 
that they belong to a separate thing, or, at least, that they will not 
be “touched” by the organism's death. The first alternative is that of 
finding empirical evidence for the existence of disembodied rational 
spirits. This, of course, can be left in the capable hands of the 
Psychical Research Society. It is a modified form of the second alter- 
native which we find in Aristotle. 

Let us now consider certain implications of the abstractive theory 
of thought, using as an example the proving of a geometrical theorem 
with the aid of a complex construction. We shall conceive of the 
process of proof as the successive grasping of ever more intricate 
relationships between the geometrical universals involved in the proof, 
a process culminating in the grasping of the proposition to be proved 
as necessitated by the relationships apprehended in the earlier stages 
of the proof. 

We remember that, according to the abstractive theory, one cannot 
grasp a geometrical universal unless an instance of that universal is 
present to sense or imagination. Again, one cannot think of a triangle 
unless one is grasping the universal Triangularity. Now, suppose that 
at a certain stage in the argument the inscription of a circle is re- 
quired by way of construction. It follows directly from the abstractive 
theory that one cannot think of constructing a circle in sense or imagi- 
nation unless one is already aware of a sensed or imagined Circle, 
Thus, if we ask, “By what rational process is the geometrician led to 
make a new construction?” the answer must surely be, “None.” The 
construction cannot be caused, even in part, by the thought of the con- 
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struction, for the thought of the construction presupposes the con-- 
struction ! 

We can generalize this implication of the strict form of the ab- 
stractive theory. It is a necessary consequence of the theory that 
thought, abstracting the uni ver sals which define its subject matter 
from the data of the senses and imagination, must accept with natural 
piety what the senses and imagination offer it in the way of material 
for abstraction. The coming to have a kind of experience (sense or 
imagination) cannot have as its cause (in whole or in part) the 
thought of the kind of experience one comes to have. 

We must hasten to qualify the conclusion of the preceding para- 
graph, for Aristotle, taking a hint from the Socratic Doctrine of 
Recollection, worked out a most ingenious theory to avoid this con- 
sequence of the abstractive theory. Before giving Aristotle's solution 
of this problem, let us reformulate the difficulty as accurately and 
completely as possible. 

According to the abstractive theory of thought, the thought of X 
cannot be a causal factor in one's coming to experience a case of X, 
since in order to think of X one must already be experiencing a case 
of X. If this is the case, then sense and imagination yield material for 
coherent sequences of thought only per accidens. For example, imagi- 
nation happens, owing to causes lying outside the intellect, to provide 
the series of imaginative constructions which make possible the grasp- 
ing of ever more complicated relationships between geometrical uni- 
versals which, according to the Aristotelian, is the process of arriving 
at a proof. 

There would seem to be only two ways (within a generally Aris- 
totelian framework) of avoiding this consequence. 

The first — relatively modern — consists in distinguishing between 
“symbolic" or “substitute" thinking (which is characterized as a cal- 
culational activity of the imagination, a manipulation of symbols 
according to learned habits) and “real" thinking (which is a matter 
of grasping relationships between universals and other meanings). I 
took this approach myself in an earlier rationalistic stage of my 
philosophical development. Those who argue in this way insist that 
“merely symbolic" thinking rests on habits learned in connection with 
“real" thinking, which is abstractive in character. They seek to avoid 
the objection we have raised against the abstractive theory by claim- 
ing that a temporal process of thought is either a sequence of real 
thinkings for which the orderly flow of abstractive material is con- 



ARISTOTELIAN PHILOSOPHIES OF MIND S61 

trolled by the rational or calculational habits of the imagination, or 
else is symbolic thinking through and through. 

Concerning this first theory we limit ourselves to two comments. 

( 1 ) Those who take this course undercut, as we shall see, the ground 
on which rests the Aristotelian conception of the active intellect. 

(2) Once systematic and “rational’" processes are recognized which 
are not apprehendings of universal or other types of meanings, then, 
even though one insists that such apprehendings must exist as the 
necessary conditions of the existence of “symbolic” thinking, one is 
open to a line of refutation which argues that “symbolic” thinking 
can be empirically accounted for without postulating such apprehend- 
ings. I have made it clear that in my opinion such a line of refutation 
would be successful. 

The other approach to our difficulty is that taken by Aristotle who, 
in common with almost all philosophers up to relatively recent times, 
overlooked the possibility of a psychology of linguistic activity which 
would interpret it as something other than a means of “expressing” 
and communicating “real” thinking. (Actually “real” thinking is a 
ghost of “linguistic” thinking which haunts the rationalist.) 

Aristotle realized that unless thought somehow had a hand in the 
flow of imagination, the occurrence of the right image at the right 
time which is necessary (on the abstractive theory) for systematic 
temporal processes of thought, would be a mere matter of chance. 
Unwilling either to admit this or to abandon the abstractive theory, 
and overlooking the possibility of invoking “symbolic” thinking, he 
had to find some way of reconciling the abstractive theory of dis- 
cursive thought with his conviction that thought as well as hunger, 
fear, etc., was a causal factor influencing the human imagination. 
Somehow we must be thinking of what we are going to thinJi before 
we think it. This “prior” thinking (which, in the nature of the case 
cannot be the abstractive thinking it is designed to explain) is the active 
reason or intellectus agens (voxJ^ jtointixog). The term “prior” is, of 
course, misleading, since the active intellect is, for Aristotle, a cease- 
less activity of knowing all essences and what they involve. It does 
not change, since it does not first know one thing, then another, but 
always all things. The active reason is a “part” of the soul of each 
rational being who is capable of a science of the world ; but whether 
there is one active reason for all, and how the active reason is related 
to the forms are questions which Aristotle never answered, or to which 
his answers have been lost. 
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It is by this conception of the active intellect as a “part” of the 
human soul that Aristotle is enabled to hold that the flow of our 
experience is guided by thought — guided in part, for clearly thought 
is not the sole cause of the course of experience; it competes with 
the appetitive nature of man. It is only by a complete misunderstand- 
ing of the requirements of the Aristotelian conception of thought that 
his active reason has so widely been interpreted as the act of abstract- 
ing the universal from the particular.^® The latter is an essential phase 
of temporal or passive reason which, “illuminated” by active reason, 
disengages the universal from the sensuous embodiment which the 
active reason, by influencing man’s imagination in competition with 
other aspects of his nature, has made available to it. Discursive thought, 
for Aristotle, is the tenuous product of the impact on the imagination, 
which man shares with the brutes, of the unchanging and divine 
activity of pure thought which is the active reason. The latter is, of 
course, a thinking which is completely independent of sense, imagina- 
tion, and temporal thought. It is therefore independent of the or- 
ganism, and is not “touched” by death. It is the immortal “part” 
of the human soul. 

As is well known, it is the impersonal immortality of the Aristo- 
telian active reason which the Thomists have converted, under the 
pressure of Christian Dogma, and with the aid of the central con- 
fusions of the perennial philosophy, into the immortality of the 
human soul. Their argument can be tersely analyzed into the following 
steps : 

(A) Each substance has only one substantial form. This is a direct 
consequence of the definition of a substantial form, since, properly 
understood, the substantial form of a substance is the unity of all 
the properties characteristic of that kind of substance. The error of 
maintaining that one substance can have a plurality of substantial 
forms comes from noting that higher level substances have properties 
of a kind which is also to be found in lower level substances — the 
elephant can slide down the grassy slope — ^while failing to note that 
these lower level properties of higher level substances take the form 
they do as bound up with the higher level properties of these sub- 
stances. (See p. 546-7, above.) For the Scholastic it follows that it is 
a confusion to think of higher level substances as including lower 
level substances.^® It is said that the -substantial forms of higher level 
substances include the substantial forms of lower level substances 
“virtually” by including their properties modified to fit their higher 
estate. 
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(B) Thus, the substantial form of a rational animal is a unity 
which involves all the properties characteristic of human beings. 

(C) But the substantial form of rational animals includes the 
intellectus agens or active reason. 

(D) Now the intellectus agens is not just a property in virtue of 
which man does things. It is not, in our terminology, a dispositional 
property as is, say, vision. It does things. It knows ; and knows in 
a way which is independent of the organism. Therefore the human 
soul is not just a unity of properties, it does something; it knows. 

(E) Consequently, the human soul is not only the substantial form 
of the human individual, it is also a substance. For that which acts 
is a substance. 

(F) Since the human soul is a unity which is in one aspect im- 
mortal, it is immortal as a whole. Therefore the entire human soul 
with all its dispositional properties, both original and acquired, is an 
immortal substance. 

Now the crucial step in this argument is step C. Unfortunately it 
is a mistake. It by no means follows from the fact (granted that it is 
a fact) that human discursive thought could not occur without the 
influence of the active reason, that the latter is a part of the human 
soul, any more than it follows from the fact that without the sun the 
earth would not move in an ellipse, that the sun is a part of the earth. 
It is only because of the complete misunderstanding of the nature 
of a thing which we have traced in the course of our argument, that 
the active reason which (1) is not a dispositional property, and 
(2) is ex hypothesi completely independent of the organism, could 
be conceived of as “part*' of the human substantial form. In general, 
it is only by pictorial thinking of the crudest sort that one can in- 
terpret the unity of a substantial form as other than a functional unity 
of dispositional properties. Indeed, it must not be just any functional 
involvement of dispositional properties (for, after all, the nature of 
gold includes the property of dissolving in aqua regia, and the nature 
of aqua regia includes that of dissolving gold) but only that sort of 
involvement which requires us to say that we are dealing with one 
thing rather than two. As the Averroists saw, what we have in the 
case of the human reason (again, we are making the contrary-to-fact 
assumption that it makes sense to speak of an active reason at all) is 
two things, one of which, man, could not perform certain activities, i.e., 
think, unless the other, active reason, were influencing it (illumina- 
tion). 

Another argument from the nature of thought to such an inde- 
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pendence of thought from the body as might back up the dogma of 
the immortality of the soul can be dismissed even more briefly. 

This time it is argued that the activities of ‘'real" thought cannot 
be the acts of any organ (specifically, the brain), because universals 
are present in acts of organs only by way of actual exemplification, 
whereas in thought universals and other objects of intellect have 
being for thought or “intentional being." The argument continues 
(I quote from Mortimer Adler’s What Man Has Made of Man, 
p. 179) as follows: 

“. . . (8) Therefore the intellect must receive universal forms. 

(9) But no form is universal according as it is received in matter. 

(10) Therefore intellectual reception must be immaterial, which is 
to say that understanding is not the act of a bodily organ. This last 
proposition is the capital premise for the conclusion that the soul, 
having this immaterial mode of operation, must also to that extent 
have an immaterial mode of being, and hence it is not only the sub- 
stantial form of the body, but is capable of separate self-subsistence 
upon the corruption of the composite." 

Now even granted that there is such a thing as the intellectual 
reception of universal forms — in short, “real" thinking — and that 
this notion is not merely the confused echo (due to the mixing of the 
psychological and the logical approaches to thought) of symbolizing 
habits and activities, even granted this, the argument is unsound. 
Everyone would surely admit that the fact that, if mechanism in 
biology he false, acts of organs are not acts of chemical elements, 
has not the slightest tendency to show that acts of organs are capable 
of separate existence apart from acts of chemical elements, in view of 
the dependence of acts of organs on acts of chemical elments. The 
situation is exactly the same with respect to the above argument. 
It must be granted that “intellectual receptions of universals" are not 
the acts of any bodily organ, for they are certainly of a different 
nature from those acts which we class as acts of organs. But inten- 
tional acts of the understanding (if such there be) are related at least 
as intimately to the biological activities of the nervous system as these 
biological activities are related to physicochemical activities. They are 
unique acts of the man who, by performing them, shows himself to be 
a substance of a higher level than the merely “organic" or biological. 

The only difference between the case in point and proposed analogy 
lies in the pictorial dimension. Our imagery for physical and 
biological activities is robust and colorful; for “thought" it is pale 
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and bloodless. Thus we tend to think of intellectual activities as 
present only in a ghostly and tenuous way in the physical and biologi- 
cal turmoil ; whereas the dependence of the biological on the physical, 
though no greater, is depicted in terms of a pictorial involvement 
more adequate to the dependency. Once childish things are put aside 
(and pictorial thinking is childish) it is clear that from difference in 
kind to capacity for separate existence it is only possible to argue given 
lack of dependence. (The virtue of the argument from the active 
intellect was that there such independence was involved in the very 
argument which ‘'established*' the existence of the active intellect.) 
But given the degree of dependence of discursive thought on brain 
activity, with particular emphasis on symbolizing habits, which con- 
fronts the most casual study of scientific evidence, it is clear that the 
only acceptable argument for the possibility of the separate existence of 
thought must rest on evidence of the actual occurrence of separate 
thought. (“From actuality to possibility the argument is sound,” to 
quote a Scholastic maxim.) 

Thus, here again we are thrown back on the Psychical Research 
Society, unless an examination of the theological and ethical arguments 
for survival would prove more convincing. But that is beyond the 
scope of the essay. 

Notes and References 

1. The phrase “formal materialism” frequently occurs in contemporary Thomist 
literature as an alternative to “hylomorphism,” particularly » when it is a 
question of wooing intellectuals whose quest for certainty has led them to 
flirt with “dialectical” materialism, or any other philosophy avowedly 
materialistic in character, and for whom this phrase might build a bridge 
to the eternal verities. See Mortimer Adler, What Man Has Made of Man 
(1938), pp. 167 ff., 180. For an elementary statement of Thomistic hylo- 
morphism, see Maritain, Introduction to Philosophy ( 1930) , pp. 166 ff. 

2. I wish to acknowledge my indebtedness to Prof. C D. Broad’s discussion of 
dispositional properties and the concept of the nature of a thing in An Ex- 
amination of McTaggarPs Philosophy (1933), Vol. I, pp. 142-151, 264-278. 
See also chap, x of his The Mind and Its Place in Nature, 

3. Note that the contrast between “state” and “circumstance” belongs to the 
thing-nature language. Causal laws conceived of as functional correlations of 
events arc not formulated in terms of “states” and “circumstances.” The 
relation of the thing-nature or thing-property language to the event-law 
language is not the simple one of whole to part. Laws are formulated 
differently in these two frameworks. See also note 5 below. 

4 . It is especially significant to the historian of philosophy that the thing-nature 
framework, though historically prior to and more “natural” than the event- 
law framework which was to dominate science from the seventeenth century 
on, could be correctly analyzed only by a philosopher who has a clear con- 
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ception of a law of nature, and that, although many if not all laws can be 
formulated in both the event-law and the thing-nature framework, attention 
is explicitly focused on laws only in the process of research which must 
make use of the event-law framework. The language of things and proper- 
ties, states and circumstances, where it is appropriate, sums up what we 
know. But the scientist doesn’t know what kinds of things there are until 
he has arrived at laws which can be translated into the thing language. 
Thus, the historian infers that one would hardly expect to find a correct 
analysis of the thing-nature framework until scientists were explicitly look- 
ing for causal laws. He also infers that, unless the thing-nature framework 
is essential to science, it would be discar dj::d by the scientist in favor of the 
event-law framework, so that the motivation for such an analysis would be 
lacking at the very time it becomes possible. The history of philosophy bears 
out both these inferences. On the other hand, the historian would expect 
that, should it ever become either necessary or convenient to formulate 
certain areas of knowledge in the language of things and dispositions, phi- 
losophers of science would soon reexamine this framework. 

5. Whether the elaboration of concepts within the thing-nature framework is 
anything more than a convenient common-sense dodge, whether it is, in the 
last analysis, self-consistent, and, indeed, whether this elaboration is possible 
with anything other than the crudest laws, are questions into which we shall 
not enter. For a discussion of these and other questions which together make 
up the philosophical problem of “substance,” the reader is referred to Prof. 
Everett J. Nelson’s essay in this volume. 

6. Adler, op. cit., pp. Ill, 190. 

7. Leibnitz was to realize that the necessity with which the states of things occur, 
given their natures and circumstances, is analytic or tautological, but, owing 
to a confusion about relations, was to think that a reference to circumstances 
could not be involved in the definition of the nature of a substance. More 
accurately, this confusion led him to conceive of the circumstances to which 
a substance responds by taking on a given state as other states of the same 
thing. For this to be plausible, he had to put the environment of each thing 
inside the thing. The result was his famous doctrine that each monad or 
substance mirrors the entire universe. 

8. “Essence and power are distinct, but powers flow from essence.” — Adler, 
Problems for Thomists: The Problem of Species, p. 182. 

9. Aristotle thought that historically the higher could not come from the lower, 
and believed that all natural kinds have existed from eternity, because he 
confused “coming from” with “reducible to.” Contemporary Aristotelians 
who are aware of the distinction rightly see no incompatibility between 
“irreducible levels” and “evolution.” 

10. A. E. Taylor, in his V aria Socratica, has shown that by the time of Socrates 
the term “idea” (elbog, Id^a), which originally referred to the human form, 
had become a technical term for the ultimate ingredients which mix and 
tmmix to form the world process. Thus Democritus referred to his atoms as 
Ideas. Compare the process by which the German word Gestalt has become a 
technical term in psychology, and, indeed, in philosophy. 

11. The solution of the problem of universals consists exactly in showing that 
the following statements are all true: (1) “Universals exist.” (2) “Thoughts 
mean universals.” (3) “It is nonsense to speak of any psychological relation- 
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ship between thought and universals.” The solution involves first a making 
explicit of the ambiguities of the term “existence,” and second a distinction 
between “meaning” as a term belonging to the framework of logical analysis 
and criticism, and “meaning” as a descriptive term in empirical psychology 
relating to habits of response to and manipulation of linguistic symbols. The 
classical conception of mind as apprehending universals and meanings is 
based on a confusion of the logical with the psychological frame of reference. 
To deny that imiversals “exist” when speaking in the framework of logical 
analysis (logical nominalism) is as mistaken as to assert that universals 
“exist” when speaking in the framework of the psychological description of 
thought (ontological realism or Platonism). 

12. Recent logical analysis has made it clear that just as every thought involves 
a reference to at least one universal, so every thought — even the most 
“abstract” — involves a reference to at least one particular. Indeed, instead 
of abstract thoughts referring to no particulars, the exact opposite is the 
case, for they refer to all particulars. Thus, “All A is B” says of every item 
in the universe that if it is an A it is also a B. This line of thought cannot 
be explored on this occasion. It is sufficient to note that, if sound, it explodes 
the Platonic contention that universals are more appropriately the objects 
of thought than are particulars. 

13. It is often said that the essential difference between Platonist and Aris- 
totelian is that while both maintain the ontological reality of universals, the 
Aristotelian holds that they exist only in particulars, the Platonist giving 
them an existence apart. One should always be cautious about attributing 
nonsense to intelligent philosophers; and to say that universals are literally 
in (or apart from) particulars is nonsense. This interpretation of the differ- 
ence between Platonist and Aristotelian rests on two mistakes. (1) It over- 
looks the fact that the “apartness” of the Platonic Ideas is, in large measure, 
their Olympian self-sufficiency. Plato teaching— except in Parmenides T 
— ^that the Ideas would exist even if the “world of becoming” did not. (2) It 
rests on the assumption that the Aristotelian clearly and unambiguously 
thinks of his forms as “objective” universals, for that the forms of changing 
things exist only as ingredients of these things for this philosophy is granted. 
The truth of the matter is that the Aristotelian has a strong bias against the 
ontological reality of universals, and tends to think of them as contents 
“abstracted” from sense and imagination, which contents become universals 
only in and for thought. The Aristotelian matter can scarcely be a principle 
of particularity which supplements universals (as it is for the Platonist) ; 
otherwise “pure forms” would be universals, which they clearly are not 
intended to be. Matter makes change possible, and in doing so is a principle 
of difference for objects having like nature; for objects of like nature can 
differ only in their histories. Matter is the principium individuationis rather 
than principium particularitatis. It must be admitted, however, that the Aris- 
totelian has his Platonizing moments, especially when puzzled about the 
objectivity of knowledge. Notice that I have been speaking of the Aristotelian 
tradition rather than of Aristotle himself. A discussion of the extent to which 
the latter exhibits the characteristic ambivalence of the Aristotelian tradition 
with respect to the status of universals would take us far beyond the scope 
of this paper. Fortunately, the argument which follows does not depend on 
cither interpretation of the Aristotelian theory of universals. For a pene- 
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trating account of Aristotle’s difficulties with universals see H. F. Cherniss, 
Aristotle* $ Criticism of Plato and the Academy, Vol. I (1944), pp. 324-376. 
For the Thomistic treatment of the problem see Maritain, Introduction to 
Philosophy, pp. 160 ff. ; Mortimer Adler, “Solution of the Problem of Spe- 
cies,” Thomist, Apr., 1941, pp. 303 ff. See also Maritain, La Philosophic de 
la nature, p. 9. 

14. De Anima, Bk. Ill, chaps. 7, 8. See W. D. Ross, Aristotle, 2nd ed., p. 148: 
Mortimer Adler, What Man Has Made of Man, pp. 162, 175; Maritain, 
Introduction to Philosophy, pp. 170 ff. ; R. E. Brennan, Thomistic Psychology 
(1942), pp. 179 ff., 202. Cf. Brennan’s discussion of imageless thought on 
p. 204, where, in his eagerness to reconcile Aquinas with empirical fact, he 
contradicts not only the entire Aristotelian tradition, but what he has himself 
just finished saying. 

15. Republic, VI, pp. 510-511. 

16. The Doctrine of Recollection (Phaedo, pp. 72-77 ; Meno, pp. 80-86) might be 
thought, at a hasty glance, to be or entail such a position. Plato’s point, how- 
ever, is that the object of thought can neither be nor be derived from the 
object of the senses. He also assumes that the objects of thought cannot be 
directly grasped by an embodied soul (an assumption which Plato himself 
later abandoned, and with it the Doctrine of Recollection which falls with- 
out it). When the object of sense seems to be the object of thought it is 
because it is putting us in mind of the object of thought (of which we must 
have an innate non-sensuous image or imprint). He argues that what reminds 
us of an idea need not be like the Idea. While he puts this forward in the 
Phaedo to reconcile recollection with the great difference between sense- 
objects and Ideas, it is clear that Plato does not intend to restrict the 
stimulus of recollection to sense-experience alone. Interrogation also can 
put us in mind of Ideas. 

17. Ross, Aristotle, 2nd ed., pp. 136-142; Brennan, Thomistic Psychology, pp. 
11-16, 117-123; Maritain, The Degrees of Knowledge (1938), p. 143 n. 

18. Note that the science of the geometrical properties of color patches will not 
be the same as the science of the geometrical properties of physical objects, 
unless the terms “triangular,” “straight,” “shape,” etc., have the same sense 
in the context of physical objects as they do in the context of color patches. 
Now the important thing about the shapes of color patches is that they are 
directly given to consciousness, so that, if there is a mental activity of 
abstraction as conceived of by the Aristotelians, it will make sense to speak 
of grasping geometrical universals by abstraction from cases with which the 
mind is directly acquainted. Furthermore, if the geometrical universals exem- 
plified by physical objects can reasonably be identified with the geometrical 
universals exemplified by the boundaries of colors, then the science in ques- 
tion would be the science of the shapes of physical objects as well as of the 
shapes of color patches. If we assume, in Aristotelian style, that the colors 
we see are in the observer’s organism, then the science of physical shapes 
would rest on the exemplification in the ^7tower*s organism of geometrical 
universals. Compare the case of the science of lions in the next paragraph. 

19. See. for example, Brennan, Thomistic Psychology, pp. 178- 184, 189-193. 

20. “We must . . . notice that dispositions fall into a hierarchy. A bit of iron 
which has been put inside a helix in which an electric current circulates 
acquires the power to attract iron-findings. ... If we call this magnetic 
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property a ^first-order disposition/ the power to acquire this property when 
placed in a helix , . . may be called a ‘second-order disposition.’ ” ( Broad, 
Examination of McTaggarPs Philosophy, Vol. 1, p. 266.) See also the refer- 
ences listed in note 2 above. 

21. Maritain, La Philosophic de la nature, pp. 42, 89—93; Maritain, The Degrees 
of Knowledge, p. 249; Brennan, op. cit., p. 170; Adler, Solution of the Prob- 
lem of Species, pp. 399 n., 347 n. Adler has apparently not got around to 
drawing the implications of his remarks in the latter reference. They con- 
tain enough dynamite to force a complete revision of his ontology, or episte- 
mology. Is substantial form a category in the Kantian sense? 

22. Adler, What Man Has Made of Man, p. 207; Maritain, The Degrees of 
Knowledge, pp. 77, 168, 216, and La Philosophic de la nature, pp. 100, 143. 

23. Maritain, La Philosophic de la nature, pp. 75-80, and The Degrees of Knowl- 
edge, p. 249, also pp. 77, 168, 216. 

24. Maritain, La Philosophic de la nature, pp. 75, 110, 140-143, and The Degrees 
of Knowledge, pp. 168, 216-217. 

25. Mortimer Adler, What Man Has Made of Man, p. 187. On the value of pre- 
scientific experience for philosophy, see Adler’s distinction between general 
and special experience, op. cit., pp. 11, 57, 129, 131; see also Maritain, La 
Philosophie de la nature, pp. 89-93. On the ability of the philosophy of nature 
to penetrate “behind” phenomena, see also Adler, op. cit., pp. 28, 160. But 
cf. the reference commented on in note 21 above. 

26. The traditional mind-body problem is unnecessarily confused by a careless 
use of the term “interaction.” Properly, this term belongs in the thing- 
language, and denotes a relation between things or substances. However, it is 
sometimes used by philosophers in such a way that it means only a causal 
entanglement of two series of events of fundamentally different kinds. The 
latter use analytically presupposes “qualitative” dualism, and if mental events 
are “irreducible” there is interaction in this sense. Usually at this stage the 
ordinary sense of interaction takes over and, presto change, our philosopher 
has a dualism of interacting mental and physical things. Whether or not the 
thing-language is anything more than a common-sense dodge, it is important 
to note that qualitative dualism of events docs not, by itself, entail dualism of 
things. This insight is characteristic of the Aristotelian traditions, as of 
modern emergentist theories. 

27. De Anima, Bk. Ill, chap. 5; see also 413a 3-7, 413624-29 and 42963-4. 
The basis in what survives of Aristotle’s works for a reconstruction of his 
distinction between active and passive reason is extremely tenuous, amount- 
ing to but a few sentences of explicit discussion. The interpretation which I 
offer is, I believe, not only compatible with what he does say, and with the 
analogies from other areas stressed by commentaries, but is a reasonable 
argument, given his premises. For an account of the evidence as well as of 
the main lines of interpretation see Ross, Aristotle, 2nd ed., pp. 148-153, and 
E. E. Spicer, Aristotle's Conception of the Soul (1934), pp. 103-112. 

28. “Abstraction, which is the proper task of the active intellect . . .” (Brennan, 
Thomistic Psychology, p. 191.) See Ross’s comment on this type of mistake 
on p. 149 of his Aristotle. 

29. Except potentially. If you kill an elephant, earth, air, fire, and water, which 
were present in the living elephant only as physical properties, come into 
existence as substances. I shall not comment on this theory as it would take 
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us too far into the analysis of substantiality, and would be irrelevant to the 
specific confusions involved in the argument for immortality. See Maritain, 
The Degrees of Knowledge, p. 219 n. 

30. See Adler, What Man Has Made of Man, p. 190. 

31. In so far as the Scholastics attributed to active reason the function of ab- 
stracting the universal from its sensuous embodiment, a dispositional property 
is involved which is essentially bound up with organic existence. This prop- 
erty, and hence the act of abstraction, is therefore more properly attributed 
to the man than to the intellectus agens. The latter should be restricted to 
the timeless knowing of all natures. 
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{translated from the German by Henry F. Mins) 

Tout se passe comme si le monde, 
Vhomme et Vhomme dans le monde 
n'arrivaient d rSaliser qu^un Dieu 
manque . — Sartre, UEtre et le niant 


T here is no reasonable doubt that existentialism will soon 
become the predominant philosophical current among bourgeois 
intellectuals. This state of affairs has been long in the making. 
Ever since the publication of Heidegger^s Sein und Zeit the avant- 
garde intellectuals have seen in existentialism the philosophy of 
our times. In Germany, Jaspers undertook to communicate the prin- 
ciples of the new philosophy to broader sections of the educated 
public. During the war and since its end, the tide of existentialism 
rolled over the entire Western cultural field, and the leading German 
existentialists and their precursor, Husserl, have made great conquests 
in France and in America — not only in the United States but in Latin 
America as well. In 1943 the basic work of western existentialism 
appeared, Sartre’s big book cited above ; and since then existentialism 
has been pressing forward irresistibly, through philosophical debates, 
special periodicals {Les Temps modernes) , novels, and dramas. 
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1 . Method as Attitude 

Is all this a passing fad — perhaps one which may last a few years? 
Or is it really an epoch-making new philosophy ? The answer depends 
on how accurately the new philosophy reflects reality, and how 
adequately it deals with the crucial human question with which the 
age is faced. 

An epoch-making philosophy has never yet arisen without a really 
original method. This was so for all the great philosophers of the 
past, Plato and Aristotle, Descartes and Spinoza, Kant and Hegel. 
What is the originality of existentialism’s method ? The question is not 
settled by referring to the fact that existentialism is an offshoot of 
Husserl’s philosophy. It is important to note that modern phenomen- 
ology is one of the numerous philosophical methods which seek to rise 
above both idealism and materialism by discovering a philosophical 
‘‘third way,” by making intuition the true source of knowledge. From 
Nietzsche through Mach and Avenarius to Bergson and beyond, the 
mass of bourgeois philosophy goes this way. Husserl’s intuition of 
essence (W esensschau) is but one strand of the development. 

This would not in itself be a decisive argument against the phe- 
nomenological method. If we are to arrive at a correct judgment, we 
must first understand the philosophical and topical significance of the 
“third way,” as well as the place and function of intuition in the know- 
ing process. 

Is there any room for a “third way” besides idealism and material- 
ism? If we consider this question seriously, as the great philosophers 
of the past did, and not with fashionable phrases, there can be only 
one answer, “No.” For when we look at the relations which can exist 
between being and consciousness we see clearly that only two positions 
are possible: either being is primary (materialism), or consciousness 
is primary (idealism). Or, to put it another way, the fundamental 
principle of materialism is the independence of being from conscious- 
ness; of idealism, the dependence of being on consciousness. The 
fashionable philosophers of today establish a correlation between being 
and consciousness as a basis for their “third way” : there is no being 
without consciousness and no consciousness without being. But the 
fir.st assertion produces only a variant of idealism: the acknowledg- 
ment of the dependence of being on consciousness. 
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It was the grim reality of the imperialist period that forced the 
philosophical “third way’’ on bourgeois thinking : for only in becalmed, 
untroubled times can men hold themselves to be thorough-going 
idealists. When some students broke Fichte’s windows over a college 
quarrel Goethe said, smiling : “This is a very disagreeable way to take 
cognizance of the reality of the external world.’’ The imperialist epoch 
gave us such window-breaking on a world-wide scale. Downright 
philosophical idealism gently faded out. Apart from some minor pro- 
fessorial philosophers, anyone who declares himself an idealist today 
feels hopeless about applying his philosophy to reality (Valery, Benda, 
etc.). 

The abandonment of the old downright idealism had been anticipated 
even in the middle of the last century by petty-bourgeois asceticism. 
Ever since Nietzsche, the body (Leib) has played a leading role in 
bourgeois philosophy. The new philosophy needs formulae which 
recognize the primary reality of the body and the joys and dangers of 
bodily existence, without, however, making any concessions to ma- 
terialism. For at the same time materialism was becoming the world 
view of the revolutionary proletariat. That made a position such as 
Gassendi and Hobbes look impossible for bourgeois thinkers. Although 
the method of idealism had been discredited by the realities of the time, 
its conclusions were held indispensable. This explains the need for the 
“third way’’ in the bourgeois world of the imperialist period. 

The phenomenological method, especially after Husserl, believes 
it has discovered a way of knowing which exhibits the essence of 
objective reality without going beyond the human or even the in- 
dividual consciousness. The intuition of essence is a sort of intuitive 
introspection, but is not psychologically oriented. It inquires rather 
what sort of objects the thought process posits, and what kind of 
intentional acts are involved. It was still relatively easy for Husserl 
to operate with these concepts, because he was concerned exclusively 
with questions of pure logic, i.e., pure acts and objects of thought. 
The question became more complex as Scheler took up problems of 
ethics and sociology, and Heidegger and Sartre broached the ultimate 
questions of philosophy. The need of the times which drove them in 
this direction was so compelling that it silenced all gnosiological doubts 
as to whether the method was adequate to objective reality. 

Even when the phenomenologists dealt with crucial questions of 
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social actuality, they put off the theory of knowledge and asserted 
that the phenomenological method suspends or '‘brackets’' the question 
whether the intentional objects are real. The method was thus freed 
from any knowledge of reality. Once during the First World War 
Scheler visited me in Heidelberg, and we had an informing con- 
versation on this subject. Scheler maintained that phenomenology was 
a universal method which could have anything for its intentional object. 
For example, he explained, phenomenological researches could be made 
about the devil ; only the question of the devil’s reality would first have 
to be "bracketed.” "Certainly,” I answered, "and when you are finished 
with the phenomenological picture of the devil, you open the brackets — 
and the devil in person is standing before you.” Scheler laughed, 
shrugged his shoulders, and made no reply. 

The arbitrariness of the method is seen especially when the question 
is raised : Is what phenomenological intuition finds actually real ? What 
right does that intuition have to speak of the reality of its object? For 
Dilthey’s intuition, the colorfulness and the uniqueness of historical 
situations are the reality; for Bergson’s, it is the flow itself, the 
duration (durSe), that dissolves the petrified forms of ordinary life; 
while for Husserl’s, the acts in which individual objects are meant 
constitute "reality” — objects which he treats as isolated units, with 
hard contours like statuary. Although mutually exclusive, these in- 
tuitions were able to dwell together in relative peace. 

These interpretations of reality stem from factors even more con- 
crete than the social need for a "third way.” It is a general tendency 
of the imperialist period to regard social relationships as secondary 
circumstances which do not concern the essence of man. The intuition 
of essence takes the immediate givenness of inner experience as its 
starting point, which it regards as unconditioned and primary, never 
looking into its character and preconditions, and proceeds thence to its 
final abstract "vision,” divorced from reality. Such intuitions, under the 
social conditions of the time, could easily abstract from all social 
actuality while keeping the appearance of utter objectivity and rigor. 
In this way there arose the logical myth of a world (in splendid accord 
with the attitude of bourgeois intellectuals) independent of conscious- 
ness, although its structure and characteristics are said to be determined 
by the individual consciousness. 

It is impossible here to give a detailed critique of the phenomeno- 
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logical method. We shall therefore merely analyze in summary fashion 
an example of the way it is applied. We have chosen the book of Szilasi, 
the well known student of Husserl and Heidegger,^ partly because 
Szilasi is an earnest thinker who aims at scientific objectivity, not a 
cynical fabricator of myths like Scheler ; and partly because the 
elementary form of the example is well suited to a brief treatment. 
Szilasi takes as his instance the co-presence (Miteinandersein) at his 
lecture of his hearers and himself. Describing the essence of the situa- 
tion, he finds that the hall lies before him, the benches, in a word, the 
external world: “This space with its variously worked boards is a 
lecture hall only because we understand this mass of wooden objects as 
such, and we do understand it so because from the outset we mean it 
as something presupposed in our common task — namely, lecturing and 
listening.” From which he concludes, “It is the way of being together 
that determines what the thing is.” 

Let us consider the result of this intuition of essence from the 
methodological point of view. First, it is a primitive abstraction when 
Szilasi speaks of “variously worked boards,” and not of desks, benches, 
etc. But this is methodologically essential, for if he should concede that 
the lecture hall is equally adapted to holding philological, legal, and 
other lectures, what would be left of the magical potency of the 
intentional experience, which is supposed to make the object what it is ? 

However, what the analysis omits is still more important. The hall 
is in Zurich, and the time is the 1940’s. The fact that Szilasi could 
deliver a lecture precisely in Zurich has the most diverse social pre- 
conditions. For instance, before Hitler’s seizure of power Szilasi gave 
his lectures in Freiburg ; after 1933 they were no longer permitted, in 
fact the lecturer had to leave Germany because his personal safety was 
threatened. Why is all this missing from the intuition of co-presence ? 
It belongs there at least as much as do the “worked boards.” 

But let us return to the boards. The fact that boards are used in a 
certain way to make desks and benches presupposes a certain stage of 
development of industry and of society. Again, the fact that the boards 
and the hall as a whole are in a certain condition (is there coal for 
heating, or glass in the windows?) is inseparably connected with other 
social events and structures. But phenomenological method, excluding 
all social elements from its analysis, confronts consciousness with a 
chaos of things (and men) which only individual subjectivity can 
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articulate and objectify. Here we have the well publicized phenomeno- 
logical objectivity, the ""third way/' which turns out to be only a 
revival of Neo-Kantianism. 

Phenomenology and the ontology deriving from it only seem to go 
beyond the gnosiological solipsism of subjective idealism. A formally 
new formulation of the question reinstates ontological idealism. It is no 
accident that (just as forty years ago the Machists reproached one 
another for idealism, each recognizing only himself as the discoverer of 
the philosophical "‘third way”) today the existentialists make similar 
accusations against one another. So Sartre complains of Husserl and 
Heidegger, two men he otherwise prizes highly, Husserl, in his opinion, 
has not gone beyond Kant; and he criticizes Heidegger as follows: 
“The character being-together [co-presence, Mitsein] introduced by 
Heidegger is a character of the isolated ego. Hence it does not lead 
beyond solipsism. Therefore we shall search Sein und Zeit in vain 
for a position beyond both idealism and realism [meaning material- 
ism].” An analysis of Sartre's philosophy will show us that he can be 
taxed with the offense for which he condemns Husserl and Heidegger. 
In Heidegger's philosophy existence (Dasein) does not mean ob- 
jective being (Sein) proper, but human existence, i.e., a being aware 
of existence. In some places Sartre, who has more interest than his 
predecessors in the emotional and practical relation of man to nature, 
spells out the complete dependence of nature on man's consciousness. 
When speaking of devastation, he denies that it exists in nature itself, 
in which only changes take place. “And even this expression is in- 
adequate, for in order that this changing-to-something-else may be 
posited, a witness is needed who somehow or other preserves the past 
within himself and is able to compare it with the present in its "no- 
longer' form.” And in another place he says : "‘The full moon does not 
denote the future, except when we observe the waxing moon in the 
‘world' which reveals itself in human actuality : the future comes into 
the world by way of human existence.” 

This purely idealistic tendency is heightened in Sartre by the fact 
that his way of handling problems compels him to study concrete 
questions of co-existence (Mitsein) even more frequently than 
Heidegger. He meets the difficulty partly by choosing loosely con- 
nected manifestations of co-presence that can be referred with some 
plausibility to the inner experiences of the ego (a rendezvous at a cafe, 
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a trip in the subway). But when actual social activity is involved 
(labor, class consciousness), he makes a methodological salto mortale 
and declares that the experiences of the relevant intuitions of essence 
are of psychological and not of ontological character. The reason for 
this is the secret of the initiate, those to whom the intuition of essence 
is granted. It is therefore no accident that when Sartre tests the relation 
of man to his fellow man he recognizes only the following relations as 
ontologically essential, that is, as elements of reality in itself : love, 
speech, masochism, indifference, longing, hate, and sadism. (Even 
the order of the categories is Sartre's.) Anything beyond this in 
Miteinandersein, the categories of collective life together, of working 
together, of fighting in a common cause, is for Sartre, as we have 
seen, a category of consciousness (psychological) and not a really 
existent category (ontological). 

When all this is applied to actual cases, the result is banal Philistine 
commonplaces. In his popular book Sartre takes up the question of 
how far he can have confidence in his freely acting comrades. Answer : 
‘‘As far as I have immediate personal knowledge of them, to count on 
the unity and will of the party is just like counting on the streetcar to 
come on time, and on the train not to jump the tracks. But I cannot 
count on men that I do not know, banking on human goodness or man’s 
interest in the common good, for it is a given datum that man is free 
and there is no such thing as a human nature on which I can count.” 
Apart from the involved terminology, any petty bourgeois, shrinking 
from public affairs, could, and does, say as much. 

2. The Myth of Nothingness 

II est ahsurde que nous sommes nes, 
il est absurde que nous mourrons. 

— Sartre, UEtre et le neant 

It would be an error to assume that such an abstract narrowing of 
reality, such an idealist distortion of the problem of reality, by intelli- 
gent and experienced men is intentional deceit. On the contrary, those 
inner experiences which constitute the attitude revealed in the intuition 
of the Wesensschau, and its content, are as sincere and spontaneous as 
possible. But that does not make them objectively correct. Indeed this 
spontaneity, by betraying its immediate uncritical attitude toward the 
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basic phenomenon, creates the false consciousness : fetishism. Fetish- 
ism signifies, in brief, that the relations among human beings which 
function by means of objects are reflected in human consciousness im- 
mediately as things, because of the structure of capitalist economy. 
They become objects or things, fetishes in which men crystallize their 
social relationships, as savages do their relationships to nature ; and for 
savages the laws of natural relations are just as impenetrable as the 
laws of the capitalist system of economy are to the men of the world 
of today. Like savages, modern men pray to the fetishes they them- 
selves have made, bow down to them, and sacrifice to them (e.g., the 
fetish of money). Human relations, as Marx says, acquire “a spectral 
objectivity.** The social existence of man becomes a riddle in his im- 
mediate experience, even though objectively he is a social being first 
and foremost, despite all immediate appearances to the contrary. 

It is not our aim nor our task to treat of the problem of fetish mak- 
ing: to do so would require a systematic development of the whole 
structure of capitalist society and the forms of false consciousness 
arising out of it. I shall merely point out the most important questions 
which have had decisive influence on the development of existentialism. 

The first is life’s losing its meaning. Man loses the center, weight, 
and connectedness of his own life, a fact life itself compels him to rea- 
lize. The phenomenon has been known for a long time. Ibsen, in Peer 
Gynt, puts it into a striking little scene. The aging Peer Gynt is peeling 
off the layers of an onion, and playfully compares the single layers with 
the periods of his life, hoping at the end to come to the core of the 
onion and the core of his own personality. But layer follows layer, 
period after period of life ; and no core is found. 

Every one whom this experience has touched faces the question: 
How can my life become meaningful? The man who lives in the fetish- 
making world does not see that every life is rich, full, and meaning- 
ful to the extent that it is consciously linked in human relations with 
other lives. The isolated egoistic man who lives only for himself lives 
in an impoverished world. His experiences approach, threateningly 
close to the unessential and begin to merge into nothingness the more 
exclusively they are his alone, and turned solely inward. 

The man of the fetishized world, who can cure his disgust with the 
world only in intoxication, seeks, like the morphine addict, to find a 
way out by heightening the intensity of the intoxicant rather than by 
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a way of life that has no need of intoxication. He is not aware that the 
loss of communal life, the degradation and dehumanization of col- 
lective work as a result of capitalist division of labor, and the sever- 
ance of human relations from social activity have stupefied him. He 
does not see this, and goes further and further along the fatal path, 
which tends to become a subjective heed. For in capitalist society pub- 
lic life, work, and the system of human relations are under the spell 
of fetish making, reification and dehumanization. Only revolt against 
the actual foundations, as we can see in many authors of the time, 
leads to a clearer appreciation of these foundations, and thence to a 
new social perspective. Escape into inwardness is a tragi-comical blind 
alley. 

As long as the pillars of capitalist society seemed unshakable, say 
up to the First World War, the so-called avant-garde danced with the 
fetishes of their inner life. Some writers, it is true, saw the approach 
of the inevitable catastrophe (Ibsen, Tolstoy, Thomas Mann, etc.). 
The gaudy carnival, often with a ghastly tone from tragic incidental 
music, went on uninterrupted. The philosophy of Simmel and Bergson 
and much of the literature of the time show exactly where things were 
heading. 

Many a good writer and keen thinker saw through the intoxication 
of carnival to the fact that the fetishized ego had lost its essence. But 
they went no further than to sketch tragic or tragi-comic perspectives 
behind the garish whirl. The fetishized bases of life seemed so beyond 
question that they escaped study, let alone criticism. If there were 
doubts, they were like the doubt of the Hindu who questioned the 
accepted doctrine that the world rests on a huge elephant; he asked 
modestly on what the elephant rested; and when told it rested on a 
huge tortoise, he went his way contented. Mind was so formed by 
fetish thinking that when the First World War and the subsequent 
series of crises called the very possibility of human existence into 
question, giving a new tinge to every idea, and when the carnival of 
isolated individualism gave way to its Ash Wednesday, there was still 
virtually no change in the way that philosophical questions were asked. 

Yet the aim and direction of the quest for essence did change. The 
existentialism of Heidegger and Jaspers is proof. The experience 
which underlies this philosophy is easily stated: man stands face to 
face with nothingness or nonbeing. The fundamental relation of man 
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to the world is the situation of vis-a-vis de rien. There is nothing par- 
ticularly original in this. Ever since Poe, perhaps the first to describe 
the situation and the corresponding attitude, modern literature has 
dwelt upon the tragic fate which drives a man to the edge of the abyss. 
As examples we may mention the situation of Raskolnikov after the 
murder, and the road to suicide of Svidrigailov or Stavrogin. What is 
involved here? A characteristic tragic form of development, arising 
out of present-day life. A great writer weaves these tragic destinies, 
which are as vivid and positive as were the tragedies of Oedipus and 
Hamlet in their day. 

The originality of Heidegger is that he takes just such situations as 
typical and makes them his starting point. With the help of the compli- 
cated method of phenomenology, he lodges the entire problem in the 
fetishized structure of the bourgeois mind, in the dreary hopeless 
nihilism and pessimism of the intellectuals of the interval between the 
two world wars. The first fetish is the concept of nothingness. In 
Heidegger as in Sartre, this is the central problem of reality, of on- 
tology. In Heidegger nothingness is an ontological datum on a level 
with existence ; in Sartre it is only one factor in existence, which nev- 
ertheless enters into all the manifestations of being. 

A very specialized philosophical dissertation would be required to 
show the chains of thought, sometimes quite false, sometimes ob- 
viously sophistical, by which Sartre seeks to justify his theory of nega- 
tive judgment. It is true that, for every “No’' which expresses a par- 
ticular judgment, there is a positively existing situation. But it is only 
idolizing of subjective attitudes that gives nothingness the semblance 
of reality. When I inquire, for instance, what the laws of the solar sys- 
tem are, I have not posited any negative being, such as Sartre en- 
visages. The meaning of my question is simply that I lack knowledge. 
The answer may be put in either positive or negative form, but the 
same positive reality is indicated in either case. Only sophistry could 
infer the “existence” of nonbeing. The nothingness which fascinates 
recent philosophers is a myth of declining capitalist society. While 
previously it was individuals (though socially typical ones) like Stav- 
rogin and Svidrigailov that had to face nothingness, today it is a whole 
system that has reached this chimerical outlook. For Heidegger and 
Sartre life itself is the state of being cast into nothingness. 

Existentialism consistently proclaims that nothing can be known by 
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man. It does not challenge science in general ; it does not raise skeptical 
objections to its practical or technical uses. It merely denies that there 
is a science which has the right to say anything about the one essential 
question : the relation of the individual to life. This is the alleged su- 
periority of existentialism to the old philosophy. “Existential philoso- 
phy,” Jaspers says, '"would be lost immediately if it started believing 
again that it knew what man is/* This radical ignorance on principle, 
which is stressed by Heidegger and Sartre, is one of the main reasons 
for the overwhelming influence of existentialism. Men who have no 
prospects themselves find consolation in the doctrine that life in general 
has no prospects to oflFer. 

Here existentialism flows into the modern current of irrationalism. 
The phenomenological and ontological method seems, it is true, to 
stand in bold contrast to the ordinary irrationalist tendencies. Are not 
the former “rigorously scientific,” and was not Husserl a supporter of 
the most fanatical of logicians, Bolzano and Brentano? But even a 
superficial study of the method at once discloses its links with the 
masters of irrationalism, Dilthey and Bergson. And when Heidegger 
renewed Kierkegaard’s efforts, the tie became even closer. 

This connection is more than an accidental convergence of two 
methods. The more phenomenology is transformed into the method of 
existentialism, the more the underlying irrationality of the individual 
and of being becomes the central object, and the closer becomes its 
affinity to irrational currents of the time. Being is meaningless, un- 
caused, unnecessary. Being is by definition “the originally fortuitous,” 
says Sartre. If nothingness comes to “exist” by the magic of existen- 
tialism, existence is made negative. Existence is what man lacks. The 
human being, says Heidegger, “knows what he is only from 'existence,’ 
i.e., from his own potentialities,” whether he becomes the one he “is,” 
or not. Is man’s becoming authentic or not? We have seen that in the 
leading trends of modern philosophy this question has an antisocial 
character. Using the familiar method, Heidegger subjects man’s every- 
day life to phenomenological analysis. The life of man is a co-existence 
and at the same time a being-in-the-world. This being also has its 
fetish; namely, “one.” In German, subjectless sentences begin with 
man (“one”) : “One writes,” “One does.” Heidegger, making myths, 
erects this word into an ontological existent in order to express phi- 
losophically what seems to him to be the function of society and social 
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life ; viz., to turn man away from himself, to make him unauthentic, 
to prevent him from being himself. The manifestation of “one” in 
daily life is chatter, curiosity, ambiguity, “falling.” To follow the 
path of one’s own existence, according to Heidegger, one must take 
the road to death, his own death ; one must live in such a way that his 
death does not come upon him as a brute fact breaking in on him from 
without, but as his own. Actual existence can find its crowning achieve- 
ment only in such a personal demise. The complete capriciousness and 
subjectivism of the ontology, concealed behind a show of objectivity, 
come to light once more. As a confession of a citizen of the 1920’s, 
Heidegger’s way of thinking is not without interest. Sdn und Zeit is 
at least as absorbing reading as Celine’s novel. Voyage au bout de la 
nuit. But the former, like the latter, is merely a document of the day 
showing how a class felt and thought, and not an “ontological” dis- 
closure of ultimate truth. It is only because this book is so well suited 
to the emotional world of today’s intellectuals that the arbitrariness of 
its pseudoargumentation is not exposed. The contrast of abstract death 
to meaningless life is for many men today an implicit axiom. But it 
suffices to glance at the mode of thought of older times, before col- 
lapse started, to realize that this attitude toward death is not the onto- 
logical character of “being” but a transitory phenomenon. Spinoza said : 
“The free man thinks of anything but his death ; his wisdom is not 
death but pondering on life.” 

Jaspers and Sartre are less radical than Heidegger in this respect, 
although their thought is not the less conditioned by time and class. 
Sartre flatly rejects the concept of specific or personal death as a cate- 
gory of existentialism. In Jaspers, the phantom of “one” does not 
appear formally in such a radically mystifying form, but only as the 
totality of the nameless powers ruling life (that is, essentially, social 
life once more objectivized in a fetish). He contents himself with as- 
signing man, once he has acquired his essence and begun to live his own 
private existence, strictly to the paths of private life. In Geneva re- 
cently Jaspers developed the thesis that nothing good or essential can 
come of political or social activity: the salvation of man is possible 
only when every one passionately concerns himself exclusively with 
his own existence and in relations with other individuals of like per- 
suasion. 

Here the labors of the philosophical mountain have only produced 



EXISTENTIALISM 


583 


a dreary Philistine mouse. Ernst Bloch, the well known German anti- 
fascist writer (whose book appeared in 1935), said of Heidegger’s 
death theory (from which Jaspers* personal morality is obtained 
simply by the addition of water) : Taking eternal death as goal makes 
man’s existing social situation a matter of such indifference that it 
might as well remain capitalistic. The assertion of death as absolute 
fate and sole destination has the same significance for today’s counter- 
revolution as formerly the consolation of the hereafter had. This keen 
observation casts light too on the reason why the popularity of exist- 
entialism is growing not only among snobs but also among reactionary 
writers. 

3 . Freedom in a Fetishized World 
and the Fetish of Freedom 

Je construis Vuniversel en me choi^ 
sissant, 

— Sartre: UExistentialisme est un 
humanisme. 

Existentialism is the philosophy not only of death but also of ab- 
stract freedom. This is the most important reason for the popularity 
of Sartre’s forms of existentialism ; and — although it may sound para- 
doxical — the reactionary side of existentialism’s present influence is 
here concealed. Heidegger, as we know, saw the way to existence’s be- 
coming essential and real only in a life directed toward death ; Sartre’s 
shrewd comments put an end to the specious probativeness of Heid- 
egger’^ exposition. This contradiction between Sartre and Heidegger 
is an expression not merely of the divergent attitudes of French and 
German intellectuals toward the central problems of life, but also of 
the changed times. Heidegger’s basic book appeared in 1927, on the 
eve of the new world crisis, in the oppressed murky atmosphere before 
the fascist storm ; and the effect Bloch described was the general state 
of intellectuals. We do not know when Sartre’s book appeared ; the 
nominal date is 1943. — that is, when liberation from fascism was 
already in sight and when, just because of the decade-long rule of 
fascism, the longing for freedom was the deepest feeling of the intel- 
lectuals of all Europe, especially of countries where they had grown up 
in democratic traditions. The inner experience — ^above all, in the 
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western countries — was one of freedom in general, abstractly, without 
analysis or differentiation, in brief freedom as myth, which precisely 
because of its formlessness was able to unite under its flag all enemies 
of fascism, who (whatever their point of view) hated their origin or 
their goal. Only one thing mattered to these men, to say “No” to 
fascism. The less specific the “No” was, the better it expressed the 
feeling of actuality. The abstract “No” and its pendant, abstract free- 
dom, were to many men the exact expression of the “myth” of the re- 
sistance. We shall see that Sartre’s notion of freedom is most abstract. 
This enables us to understand why the sense of the time exalted 
existentialism and yielded to it as adequate philosophy of the day. 

However, fascism collapsed, and the construction and reenforce- 
ment of democracy and free life engaged the public opinion of every 
country as its first concern. Every serious argument, from politics to 
Weltanschauung, revolves now around the question of what the de- 
mocracy and freedom should be which mankind is building on the 
ruins of fascist destruction. 

Existentialism has kept its popularity under these changed circum- 
stances ; indeed, it would seem that it is now for the first time — to be 
sure, in Sartre’s formulation, not Heidegger’s — on the road to world 
conquest. One decisive factor here is the fact that existentialism gives 
the notion of freedom a central place in its philosophy. But today free- 
dom is no longer a myth. The strivings for freedom have become con- 
crete, more and more concrete every day. Violent disputes over the 
interpretation of freedom and democracy have split the supporters of 
the various schools into antagonistic camps. Under such circumstances 
how is it possible that existentialism, with its rigid, abstract con<:eption 
of freedom, should become a world-wide trend? Or more precisely, 
to whom, and how, does existentialism carry conviction as a philoso- 
phy of freedom? To answer this central question, we must come to 
closer grips with Sartre’s concept of freedom. 

According to him, freedom is a basic fact of human existence. We 
represent, says Sartre, “freedom which chooses, but we could not 
choose to be free. We are doomed to freedom.” We are thrown into 
freedom (Heidegger’s Gezvorfenheit), 

Not choosing, however, is just as much choice as choosing is ; avoid- 
ing action is action too. Everywhere Sartre stresses this role of free- 
dom, from the most primitive facts of everyday life to the ultimate 
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questions of metaphysics. When I take part in a group excursion, get 
tired, am weighed down by my pack, and so forth, I am faced with 
the fact of free choice, and must decide whether I will go on with my 
companions or throw off my burden and sit down by the roadside. 
From this problem the way leads to the final, most abstract problems 
of human existence; in the plans or projects in which man concretizes 
his free decision and free choice {projet, projeter is one of the most 
important notions of Sartre’s theory of freedom) there lies the con- 
tent of the ultimate ideal, the last “project” : God. In Sartre’s words : 
“The basic plan of human reality is best illustrated by the fact that 
man is the being whose plan it is to become God. . . . Being a man is 
equivalent to being engaged in becoming God.” And the philosophical 
content of this ideal of God is the attainment of that stage of existence 
which the old philosophy denoted as causa suL 

Sartre’s notion of freedom is extremely broad and indeterminate, 
lacking specific criteria. Choice, the essence of freedom, consists for 
him in the act of choosing oneself. The constant danger lurking here 
is that we could become other than we are. And here there is no moral 
content or moral form which could act as compass or plumb line. 
For instance, cowardice stems from free choice just as much as cour- 
age does. “My fear is free and attests my freedom ; I have cast all my 
freedom into my fear and chosen myself as cowardly in such and such 
circumstances; in other circumstances I might exist as courageous 
and put my freedom into courage. With respect to freedom, no ideal 
has any precedence.” 

Since for- Sartre all human existence is free by definition, his notion 
of freedom is even more indefinite than that of Heidegger. Heidegger 
could differentiate between the free and the unfree. For him, that man 
is free who programmatically lives toward his own death ; unfree and 
unauthentic, he who, forgetting his own death, lives not as a self but 
in the crowd. Sartre rejects this criterion, as we have seen. He also re- 
jects such a hierarchy of moral values as Scheler had conceived, as 
well as any connection of free choice with man’s past, viz., the principle 
of continuity and consistency of personality. Finally, he denies the 
Kantian formal distinction between free and unfree acts. 

He seems, it is true, to be somewhat frightened by this indeter- 
minateness. In his popular pamphlet he says, “Nothing can be good 
for us which is not good for everyone,” and in another place : “At the 
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same time that I will my own freedom it is my duty to will the freedom 
of others. I cannot set my own freedom as goal unless I also set that 
of others as my goal.” This sounds very fine. But in Sartre it is only 
an eclectic insertion into existentialism, of the moral principles of the 
Enlightenment and the Kantian philosophy. Klant did not succeed in 
establishing objective morality by generalizing subjectivity. The young 
Hegel, in a sharp critique, showed this failure. However, Kant’s gen- 
eralization still stands in intimate connection with the first principles 
of his social philosophy; in Sartre, this generalization is an eclectic 
compromise with traditional philosophical opinion, contradicting his 
ontological position. 

In his capital work he does not make these concessions. True to his 
basic thought, ontological solipism, the content and goal of the free 
act are meaningful and explicable only from the point of view of the 
subject. Here Sartre still states a view opposite to that of his popular 
brochure : “Respect for the freedom of one’s fellow man is idle chatter : 
even if we could so plan that we honored this freedom, such an attitude 
would be a violation of the freedom which we were so busy respecting.” 
In the same place he illustrates this conception by a very concrete ex^ 
ample : “When I bring about tolerance among my fellow men, I have 
forcibly hurled them into a tolerant world. In so doing I have in prin- 
ciple taken away their free capacity for courageous resistance, for 
perseverance, for self-testing, which they would have had the oppor- 
tunity of developing in some world of intolerance.” 

• This cynical view that there are no unfree acts has significant resem- 
blance to the view that there are no free acts. While even Heidegger 
knew that we can speak of a free act only if man is capable of being 
coerced as well, Sartre does not know. this. Like the determinist, Sartre 
reduces human phenomena to one level. But determinism is at least a 
system, verifiable in part, whereas Sartre’s free acts are a disconnected, 
fortuitous conglomeration. 

What is the legitimate factor in Sartre? Without question, the em- 
phasis on the individual’s decision, whose importance was undervalued 
alike by bourgeois determinism and by vulgar Marxism. All social 
activity is made up of the actions of individuals, and no matter how 
decisive the economic basis may be in these decisions, its effects are 
felt only “in the long run,” as Engels so often stresses. This means 
that there is always a concrete area of free choice for the individual. 
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which does not conflict with the fact that history has its general and 
necessary trends of development. The mere existence of political 
parties proves the reality of this area. The main directions of develop- 
ment can be foreseen ; but, as Engels stressed, it would be idle pedantry 
to try to foretell from the laws of evolution whether in a given case 
Peter or Paul will individually decide this way or that, vote for this 
party or the other, and so forth. The necessity of evolution is always 
effected by means of internal and external contingencies. It would be 
a service to science to show their significance and study their place 
and role, if at the same time their methodological meaning in the whole 
dialectical process were more precisely determined than formerly. In 
this sense a role which should not be underestimated attaches to moral 
problems and questions of freedom and individual decision in the 
total dialectical knowledge of social development. 

Sartre, to be sure, does exactly the opposite. We have seen that, as 
has been fashionable for decades, he denies necessary development and 
even development itself. Even in the case of individuals he divorces 
decision situations from the past. He denies any genuine connection 
of the individual with society. He construes the individual's world as 
completely different from that of his fellow men. The notion of free- 
dom thus obtained is fatalistic and strained in a mechanical way; it 
thus loses all meaning. If we look at it a little more closely, it has vir- 
tually no connection with the actual moral concept of freedom. It says 
no more than what Engels said in an occasional remark ; namely, that 
there is no human activity in which individual consciousness could 
not play a part. 

Obviously Sartre himself sees the difficulty of his notion of freedom. 
But he remains faithful to his method, and busies himself with bal- 
ancing one overstrained and meaningless conception against another : 
freedom against responsibility, the latter being for Sartre just as uni- 
versal and unconditionally valid as the concept of freedom. ‘Tf I 
choose to join the army instead of to die or suffer dishonor, that is 
equivalent to taking the entire responsibility for this war.'’ 

Here again the formal -logical overstraining of a relative truth- 
factor leads to the theoretical and practical annihilation of the concept 
in question. For so rigid a formulation of responsibility is identical 
with complete irresponsibility. We did not need to be politicians or 
Marxists to see that. A master of the “psychology of depths,” Dos- 
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toevski, often said that extreme rigid forcing of moral principles and 
moral decisions generally has no influence on men’s actions. They 
sweep overhead, and the men who act on them have weaker moral 
guidance than would be the case if they had no principles at all. In the 
shadow of the rigorous pitiless feeling of responsibility, extending to 
the point of suicide, it is easy to commit one villainy after another 
with frivolous cynicism. 

Sartre sees something of all this, but without drawing any conclu- 
sions from it. So he weaves fetishes and myths around the problem he 
vaguely discerns, and concludes with the trivial phrase : “Any one who 
in anguish’* (angoisse has been a decisive category of existentialism 
since the Kierkegaardian Reception) “realizes that his condition of life 
is that of being thrown into a responsibility which leads to complete 
isolation : that man knows no more remorse, regret, or self -justifica- 
tion.** Just as the sublime is but a step from the ridiculous, so a certain 
kind of moral sublimity is only a step from frivolity and cynicism. 

It was necessary for us to elaborate thus sharply on the bankruptcy 
of the Sartrean concept of freedom because this is precisely the key to 
the widespread effectiveness of the doctrine in certain circles. Such an 
abstract, forced, totally vacuous and irrationalized conception of free- 
dom and responsibility, the haughty scorn for social viewpoints and 
public life used to defend the ontological integrity of the individual — 
all adequately rounds out the myth of nothingness, especially for the 
requirements of snobs : for they must be particularly impressed with 
the mixture of cruelly strict principle with cynical looseness of action 
and moral nihilism. But in addition this conception of freedom gives a 
certain section of intellectuals, always inclined toward extrenje indi- 
vidualism, an ideological support and justification for refusing the un- 
folding and building of democracy. There have been writers who, 
calling themselves democrats, under took to defend the rights of the 
black market and of the sabotaging and swindling capitalist, all in the 
name of individual freedom, and who carried the principle so far that 
room is found for the freedom of reaction and fascism ; responsibility 
has been the slogan in whose name the attempt was first made to block 
the registration of the new owners* land and later to call for their 
return. Sartre’s abstract and strained conception of freedom and re- 
sponsibility was just what these forces could use. 

Sartre’s books do not give us the impression that he exactly desires 
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to be the ideologist of these groups ; and certainly there are genuine 
and sincere democrats among his French supporters. But large-scale 
fashions pay little heed to the internal intentions of their authors. The 
various currents of society have their own ideological requirements, 
and say with Moliere, “je prends mon bien ou je le trouve.'* So, not 
only snobbishness but reaction too manages to cook its broth at the 
fire of existentialism. This is one more reason for us to point out that 
the acquisition of existentialism is no Promethean deed, no theft of 
celestial fire, but rather the commonplace action of using the lighted 
cigarette of a chance passer-by to light one s own. 

This is no accident, but follows from the very nature of the phe- 
nomenological method and from the ontology which grows out of it. 
The method is far from being as original as its apostles would like to 
believe. For, no matter how arbitrary the transition may be from 
‘"bracketed” reality to allegedly genuine objective reality, the mere 
possibility of the transition still has its philosophical roots, though this 
point never is consciously formulated by the ontologists. This basis is 
essentially that of the dominant theory of knowledge in the nineteenth 
century; namely, the Kantian. Kant's clear formulation had the co- 
gency worthy of a serious philosopher: existence does not signify en- 
richment of the content of objectivity, and hence not formal enrich- 
ment either ; the content of the thought-of dollar is exactly the same 
as that of the real dollar. The existence of the object means neither 
novelty nor enrichment, whether with respect to content or to struc- 
ture of the concept. Clearly, therefore, when the ontologists “bracket” 
the thought-of object and then clear the “brackets,” they tacitly assume 
this Kantian conception. 

The notion appears quite obvious; the only thing wrong with it is 
that it is not true. The Kantian idealism unconsciously borrowed from 
mechanical materialism the identity of the structure and content of 
the thought-of and the actual object. The real dialectic of objective 
reality, however, shows at every step that existence enriches the 
thought-of object with elements which are conceptually new with re- 
spect to content and structure. This consequence follows not only from 
the virtual infinity of every actual object, as a result of which the 
most complete thought is only an approximation, i.e. the object of on- 
tology is even in principle richer in content and therefore of richer, 
more complicated .structure than the phenomenological object of mere 
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consciousness. And this is a consequence as well of the extensionally 
and intensionally infinite V eriiochtenheit (interrelatedness) of real 
objects, in which the reciprocal action of their relations changes the 
objects' functions and then reacts on their objectivity. In this context 
mere existence, the brute fact, becomes under certain circumstances 
one of the characters and changes the concept of objectivity, with re- 
spect to content and structure. Let us consider the theory of money, 
to continue with Kant's example. So long as we speak of money as a 
medium of circulation, we might still assume that thought-of money 
is identical with real money (although we should be wrong even here). 
But the very concept of money as a medium of payment implies exist- 
ence ; there is present in this case a conceptual difference between the 
thought-of dollar and the real one, a difference which constitutes a 
new category. Only the actual dollar, in one's possession, can be a 
means of payment. Money in itself is not enough ; we must have it too. 

Modern ontology by-passes these considerations, not unintention- 
ally. The isolating intuition of the isolated individual — in this connec- 
tion it is immaterial whether his interest is directed toward the object, 
fixed in its rigidity, or toward the changefulness of thought — lifts every 
object out of the complex and living fabric of its existence, functions, 
relations, interactions, etc., dissolving it out of the real, living, moving 
totality. The ‘‘original achievement" of phenomenology and ontology 
in this field consists merely in the fact that it dogmatically identifies 
reality with the objectivity it has thus obtained. For them, objectivity 
and objective reality mean one and the same thing. 
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/. THE ANALYSIS OF EXPERIENCE 

A. The Historical and Social Character 
, of the Analysis of Experience 

T he choice between rival philosophies may be decided on the 
basis of their treatment of experience. Now the appeal to ex- 
perience is invariably an appeal to an experience defined in 
terms of a given theory, to an “interpreted” experience. The “atomic” 
experience of Locke conforms to the pattern of individualism of his 
time, and is different from the rationally conditioned experience of 
Kant, or the socialized experience of more recent date. The very state- 
ment of the problem of analyzing experience, in particular the “given” 
in experience, is thus historically conditioned. In view of the fact that 
scholars of divergent tendencies appeal to “experience,” as well as the 
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fact that all philosophical problems can — and must — be traced 
back to their locus in experience, this theme is of primary im- 
portance. 

The ‘'appeal to experience’* is ostensibly an appeal to observed facts, 
and to the use of logical methods. In the wrong hands, especially when 
made by a philosopher rooted in the tradition of idealism, it proves to 
be a trap for metaphysical purposes. If one begins with the mind, he 
rarely gets beyond it. A “great mind” is frequently the outcome. That 
is because of initial dogmas, or initial assumptions, in the use of the 
concept of experience. Whose experience is meant? One’s own? If one 
proposes to restrict himself to his own experiences, he has still to 
take account of other persons, as well as the natural world. The basic 
fact for all philosophizing which aspires to be true to experience is the 
fact of the natural world and its priority to man ; and also the priority 
of a cultural tradition to each individual man. The latter is what he is 
because of the tradition which produced him. In other words, no treat- 
ment of experience may disregard the fact that experience is an event 
in the natural world, any more than it can disregard the fact that it is 
a cultural product. 

The question of the nature of experience is far-reaching enough to 
call forth the familiar alignments of standpoints. The survival and 
continued activity of the various historical traditions is sufficient to 
bring that about. It does not matter that the development of science 
has outmoded many of the traditional views, for in philosophy death 
is no guarantee of disappearance, and even the unreal may “come to 
appearance.” If one reads philosophy on the surface, taking statements 
at their apparent face-value, many of the differences of views appear 
to be trivial or senseless. But philosophy should never be detached 
from its social-historical context, in terms of which its significance is 
to be sought. These considerations help to explain why such a seem- 
ingly straightforward theme as the analysis of experience is still in a 
state of dispute. 

Finality in the analysis of experience is never to be achieved, unless 
one operates abstractively with a limited view of experience — limited 
in its historical extent and with respect to the person making the 
analysis. If the knower plays a role in experience, and if the cultural 
group to which he belongs conditions and influences the process of 
experience; and if, furthermore, there are “meaning-sediments” of 
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past generations, of an intellectual, aesthetic, etc., type — then there can 
be no finality. That there must be certain “structural** features of ex- 
perience, in view of man*s being what he is and of his relationship to 
his fellow men and the rest of nature, will be granted, while recogniz- 
ing the unavoidable openness and incompleteness of experience. It 
follows that the analysis of experience must be undertaken again and 
again, in each cultural generation at least. That is always necessary, if 
only because of the added advantage of the later perspective. There is 
also the factor of scientific progress; for obviously a numl)er of 
sciences cooperate in the understanding as well as control of experi- 
ence. In this sense, the analysis of experience will never disappear as 
a problem, or as a theme for philosophic inquiry. It is not a matter 
of a stubborn problem which resists all attempts to solve it, as in the 
case of the historical “problem of knowledge.** 

In recent years considerable attention has been devoted to what is 
“given** in experience. The very expression “the given** is assumptive 
— as though there were an independent, fixed mind, opposed to the 
world, so that one could ask what is “given** to it. If one adopts a sub- 
jectivistic method in philosophy, or a transcendental method, in con- 
formity to the Kantian tradition, the nature of the “given** is an im- 
portant problem. That problem may be said to be “methogenic,** or to 
result from the method adopted, in contradistinction to “empiriogenic** 
problems, which are real in experience. If one views the evidence of 
experience objectively, he realizes that man, and consequently the 
mind, is the result of a long process of evolution ; that man is a part 
of the world and of society ; and that it is a strange aberration to ask, 
as Schejling did in his program for transcendental idealism, how the 
mind comes to present a world. Only a historical account of the social 
and religious motivation can explain such a fantastic position. The 
objective point of view in philosophy does not ignore or falsify the 
established results of the sciences. It is determined by them, guided by 
them. It seeks to analyze experience and its conditions within the 
framework of physical nature. The basic fact of the priority of nature 
is not construed as something “given” to a mind, and an archaic mind 
at that. The understanding of man as a part of nature is an accom- 
plished fact, even though it is necessary to recognize a series of levels 
of existence, from the inanimate to the social and intellectual. Man has 
been parceled out among the various sciences, and the mind is treated 
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in terms of behavior. It is a quaint matter, then, to ask how nature 
comes to be presented, in the fashion of the transcendentalists or sub- 
jectivists; or indeed, what is “given” to a mind somehow already on 
hand. The methogenic problem of the “given” is seen in proper per- 
spective by an analysis which is abreast of the scientific development of 
the present era. 

The question of the “given,” while an important historical problem, 
is, strictly speaking, a false one, the result of freezing the mind into a 
formal agent which somehow conditions experience. The analysis of 
experience, on the other hand, is a real problem, truly “empiriogenic.” 
Now experience is in nature, and not nature in experience. There was 
a time when there was no experience, meaning human experience ; and 
probably human experience will eventually disappear. The independ- 
ence of the world, with respect to the knower, is a brute fact which no 
philosopical arguments can alter. These considerations are common- 
place in our time, but they are by no means accepted by all philoso- 
phers. Their consequences would make spiritualism impossible in all 
its forms. 

Having made clear the assumptive use of the expression “the given,” 
we shall find it instructive to examine its use in some prominent ex- 
amples of contemporary philosophy, both non-idealistic and idealistic. 
In the name of the systematic analysis of knowledge and experience, 
some philosophers have made the individual thinker the point of de- 
parture, and have sought to determine what he “contributes” to experi- 
ence, and what is “given.” But what is “given”? For some, it is a 
formless, nameless “stuff” ; for others, it is a world of things ; and for 
still others, the mind (a “great” mind) does all the “giving” — it gives 
the “given.” 

Man constitutes a part of his own environment — ^a fact which is 
fully recognized by cultural scientists. To go still further and to speak 
of constituting the “material” of culture, and the world of nature it- 
self, is to substitute dogma for the recognition of a patent fact. But 
it is not enough to grant the “constitutive” activity of man in his proc- 
ess of experience. The nature of that activity must be determined 
truly. It is seen that there, is always a “standard equipment” of the 
mind for a given time and place, and that that equipment changes his- 
torically. There are no fixed forms of the mind, any more than there 
is an unchangeable physical nature. The concepts and explanatory 
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principles are different in ancient India, ancient Greece, and the mod- 
ern world. 

The varied interpretation of the world itself requires an explanation. 
In part, the differences in interpretation are due to the self -corrective 
and cumulative efforts of scientists to understand and control the 
world, and in part, but more fundamentally, they are due to the nature 
of human activity, to social factors. In a significant passage, Engels 
has pointed out ^ that the alteration of nature by men — not solely na- 
ture as such — is the most essential and immediate basis of human 
thought. Because of human activity, there is very little left of ‘‘nature^* 
as it was in earlier periods. But if one abstracts from such changes, 
the physical environment may be regarded as a ‘'constant/' The “vari- 
able” human environment is then seen to condition the intellectual 
changes; the dominant world-view pattern for a given period is 
closely related to the leading social interests. The social environment 
has exercised deciding influences, and has determined the “given” in 
its most important sense. 

For one who is a Catholic, the philosophy and theology of the 
Church are more potent factors in his “given” than the sun and the 
seas. The worker who enters a mine daily in order to support himself 
and his family must surely assign a position of central importance in 
his “given” to the mine and all that it entails. To the youth who thinks 
of marriage there are still other facts, organic and social, which are 
conspicuously “given.” In short, experience and its world, in its most 
comprehensive sense, constitute the “given.” 

To limit experience to one segment or stratum is justifiable only 
for a*particular purpose, as in the use of a subjectivistic procedure for 
the analysis of experience. Thus, one may restrict consideration of the 
“given” to his own conscious processes, to what may be called “meth- 
odological solipsism,” which is quite different from the absurd position 
of genuine solipsism. The convinced solipsist, if such there be, and if 
he is really sincere and wishes to be consistent, is doomed to silence 
and inactivity. To think or reflect must be perpetually embarrassing 
to him, because his thought and linguistic system are social in their 
significance and reference. This does not apply to the “methodological 
solipsist,” who is not “convinced” of solipsism, and who, perhaps, 
should therefore not be called a solipsist. That is the case with the 
phenomenological method in its initial “egological” stage, at which the 
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experiences of an individual knower are considered in provisional iso- 
lation from all other knowers, but without injecting any assumption 
concerning the privacy of an individual mind, or the like. That an indi- 
vidual mind can only occur as a member of, or in relation to, a group 
of minds is an immediate fact that must be accepted by everyone, in- 
cluding the phenomenologist. The recognition of the ^'intentional” 
character of experience (meaning that experience refers to an ob- 
jectivity) alone does not save the phenomenologist from accepting a 
philosophy of “immanence/* which is merely a form of idealism, de- 
pending upon the well known assumptions.^ More must be allowed for 
in characterizing experience. 

It would be better to speak of reflectively viewed experience in its 
first stage, as limited to an individual, and in its second stage, when 
extended to comprise social experience. The first stage carries through 
a “suspension” of beliefs (an “epoche**) concerning the world and 
other knowers as far as possible, and it operates with a highly restricted 
given. 

B. Philosophic “Immediacy” and the Point 
of Departure for Philosophy 

Interest in the “given** is often motivated by the aim of determining 
an “immediate** fact for philosophical analysis, which could provide a 
point of departure, basic criteria, and a secure support for the whole 
structure of philosophy. There can be no question about there being 
something immediately given for any point of view, whether sub- 
jective-idealistic or materialistic. Its precise nature is what presents 
the problem; and the greatest difficulty turns out to be due to the 
standpoint that has been adopted beforehand. The identification of 
what is taken as “the immediate fact,’* for a particular point of view, 
with the total “given” as such, has been the source of much confusion. 

When Whitehead begins the exposition of his “Method of Extensive 
Abstraction” ® he takes “Something is going on” as the immediate fact, 
for his point of departure. But this immediate fact is not taken in 
isolation. It is included in a “duration,” which is a “concrete slab of 
nature.” This applies very well to the present discussion of experience. 
No individual perception in a specious present can serve as the imme- 
diate fact. Every perception involves a past and a future; it retains 
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from the past, and anticipates the future. Furthennore, it involves a 
physical and a social environment or context, and therewith it takes its 
place as an event in cultural history. An isolated perception cannot be 
an ultimate unit of experience, any more than there can be an isolated 
physical fact. Such units are provided by retrospective analysis. 

The immediate facts, for the basic natural attitude, are above all 
the stubborn, unavoidable or challenging events and conditions so 
abundantly illustrated in ordinary experience — the joys and sorrows, 
births and deaths, the cases of hunger and frustration. What Dewey 
went to pains to emphasize, in Experience and Nature, as the ‘'precari- 
ousness” of life may serve as a title for some of the foremost immedi- 
ate facts. In this sense one participates in the general process of 
experience ; one is immersed in the world of experience, and 
can never really get outside it. One likes the things to which 
he has been conditioned — food, clothing, entertainment, etc. 
Both in feeling and in thinking one is the product of his time, even in 
his negative reactions against some of its features. In the struggle for 
survival and mastery over nature, it is not "man against nature” ; it is 
man as a part of nature attempting to adapt the forces of nature to his 
own ends. It is even less meaningful to suppose that one gets outside 
his cultural system when criticizing it, however fundamental the criti- 
cism may be. And finally, it is if anything still less possil^le really to 
get away from or "behind” experience in general. One does not accom- 
plish that feat by calling the latter "natural” experience, which is then 
to be viewed from another, allegedly superior vantage point. It is 
simply impossible to remove oneself from his natural and cultural set- 
ting, which is the basic, immediate fact for philosophy, just as it is for 
everything else, for all analyses and inquiries in the special sciences. 

This general thesis should be borne in mind throughout the discus- 
sion. It would be a simple misunderstanding to suppose that one in the 
process of pure reflection leaves behind the field of experience. It 
should also be emphasized that an actual experience, or even the stream 
of experiences, is not regarded as the immediate fact for the natural 
view of the world. They are immediate in a specially defined sense, 
within the limits of an explicitly defined, subjectivistic point of view. 
The abstractive treatment in phenomenology of the stream of experi- 
ences, with the objects referred to as such, is a stage in the reflective 
analysis of experience for which there is ample justification. But it 



598 


MARVIN FARBER 


should not be confused with the immediate fact for man the organism 
and man the active knower, finding his way in a hostile world, or in a 
world of social conflicts. The reflective analysis is intended further to 
serve that knower, and it is only folly resulting from wishful thinking, 
aided and abetted by fallacious reasoning, that can bring about the 
dissolution of the real immediate fact in an idealized pure conscious- 
ness. 


C. The Mind as Contributive and the 
Error of Irrationalism 

No account of experience can be true which does not do justice to 
the contributing activities of the mind. That the mind is not purely 
passive in experience was recognized by Locke, who pointed out that 
the mind is able to perform operations of its own. No better evidence 
for the contributiveness of thought is needed than the amount of non- 
sense there is in the world. To what extent thought is contributive is 
another matter, of course, and there the claims of the idealist must be 
examined carefully — both the part-idealist for whom something is 
given to mind and by mind, and the whole-idealist for whom the mind 
provides all reality, and sometimes more besides. 

To point out the fact that the knower (and, indeed, the whole tradi- 
tion of knowers) ''contributes*’ to experience, is not to suggest that the 
knower makes anything out of whole cloth. He is a product of his 
time, and what he does is conditioned by the existing scientific level, 
the motivation of his social system, and his aptitudes. On the social 
level, he may seek to transform society; but he does not “constitute” 
or “create” society. On the cognitive level, he may devise new theories, 
or new concepts, some of which may radically change past views. The 
nature and degree of the “creativeness” is determined by conditions 
beyond the control of any individual thinker. Experience “reflects” the 
world and cultural tradition, and the nature of that tradition, as well 
as the existing social system, determines the kinds of innovation 
which are possible. 

The fact that the mind contributes meanings and interpretations to 
experience can be ascertained descriptively. That does not mean ac- 
ceptance of the Kantian principle that form is contributed by the mind. 
The Kantian view can be made workable only with the aid of the “Ab- 
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solute Mind” that hovers over the Kantian system, giving it the nec- 
essary support, and that assumption is itself not supported by evidence. 
The mind has a history, and there are no demonstrated eternal, fixed 
forms. To recognize the "‘contributiveness” of the mind is not to 
imply that any ideas or conceptual forms can be genetically unrelated 
to the causal order of experience. The truth that Kant himself recog- 
nized, that, in point of time, there is no knowledge before experience, 
applies generally. 

The mind is contributive on the perceptual as well as on the con- 
ceptual level.^ Illustrations of its contributive function on the con- 
ceptual level are most readily seen in its idealizations, which are not 
merely reports of what is found in the natural world. Philosophers in 
all ages have been tempted to hypostatize the idealizations and to as- 
sign them a being of their own. The retlective description of the proc- 
ess of idealization tends to dispel that dogma, and shows that the 
function of constituting ideal forms, and, indeed, the entire process of 
ideal identification, of the recognition of sameness is necessary not 
only for theoretical purposes, but also for the most fundamental 
activities of experience. 

A well known type of question will be suggested at once. If to 
know is to know meaningfully, and is to apply conceptual forms and 
schemes, then it will be asked whether it is possible to know ‘‘truly,” 
i.e., whether there may not be a falsification of experience due to the 
employment of a falsifying scheme. In other words, are we placed in 
a “predicament” by the fact that the mind contributes to experience ? 
The very formulation of this question is assumptive. It disengages the 
mind, from its natural framework, and supposes that the conceptual 
productions are regarded as substantive, ideal entities which somehow 
are capable of shutting us out of the correct view of an independently 
real world. Indeed, the supposed independently real world is assumed 
to be already interpreted truly, i.e., it is “in itself” the object of a true 
interpretation which for some reason the mind is forbidden to realize 
in experience. If one considers the actual function of the process of 
idealization and the constitution of ideal conceptual systems, he will 
see that they are proved or disproved in experience, that they are 
verified or invalidated in practice, so that it is misleading to ask, in 
static terms, whether it is possible to know reality truly. 

The verification of some of our conceptual schemes becomes a mys- 
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tery, or at best a matter of good fortune, on the view that the mind is 
a falsifying agency. There cannot be a complete falsification, in view 
of our practical success in solving our problems. The alleged falsifica- 
tion cannot be more than partial, and it is not to be identified with the 
cases of false statements or incorrect hypotheses which have to be 
abandoned. The cure for the latter is more and better knowledge. 
There is no cure for the alleged evil besetting knowledge essentially, 
due to the use of static concepts other than use of some other means 
than the intellect in order to experience reality ‘‘truly.” Instead of 
speaking of “truth,” it would then be more appropriate to speak of 
the night in which all cows are black. To look to “intuition,” in the 
sense of Bergson,® would be to abandon all hope of objective truth, 
and to forget the painstakingly acquired lessons of scientifically con- 
trolled inquiry. 

It would certainly be a strange situation if the mind “falsified” 
reality by devices proved valuable in practice. But even if there is no 
necessary falsification there are difficulties in the way of descriptive 
analysis in reflection. One’s vision, reflectively directed, is itself con- 
ditioned by the scientific and philosophical level of the time, and also 
by traditional ideas and schemes. Personal factors may also be of in- 
fluence. It follows that the desired complete descriptive analysis is an 
ideal which is largely realized only in the best examples of philosophical 
analysis, i.e., when care is taken to reflect upon the reflective process, 
including the investigator and all the conditions that bear upon him. 

D. The Given' Element in Experience 
According to Lewis 

This function of reflection is recognized by Lewis,® although he is 
concerned with the purely epistemological rather than the sociological 
conditions of experience. In his view, “it is the business of philosophy 
to analyze and interpret our common experience, and by reflection, to 
bring to clear and cogent expression those principles which are im- 
plicit because they are brought to experience by the mind itself.” 
Philosophy is thus “the study of the a priori,** its aim being “to reveal 
those categorical criteria which the mind applies to what is given to it” ; 
and thus “to define the good, the right, the valid, and the real.” 

Historical considerations are obviously excluded by this type of 
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analysis. What is here called “our common experience” is already 
interpreted, and bears the imprint of countless past generations. Then 
what can be meant by the interpretation of the philosopher, who has 
the role of interpreting “our common experience” ? Can the philosopher 
do that by means of certain ultimate, intuitively “clarified” concepts? 
Descriptive analysis without interpretation, i.e., without the use of 
concepts and explanatory principles, is an ideal impossible in practice, 
and it is well to recognize this fact explicitly. That the pattern of 
interpretation used in an investigation can itself be examined in re- 
flection, an^ thus be “clarified,” disposes of the danger of a “predica- 
ment.” 

Philosophers have become so accustomed to regarding the analysis 
of experience as falling to them that they for the most part fail to 
inquire wherein their procedure differs from that of the psychologist 
and social scientist. It must be possible to draw the line clearly between 
them, or else philosophy must surrender any claim to independence, 
or even partial independence. Take prejudices on the social level, for 
example. The logician’s interest in exposing the errors in reasoning can 
be readily distinguished from that of the psychologist. As for the 
epistemologist, his attitude, his method, and the character of the 
evidence will distinguish his interest, which is specialized. This is 
clearly expressed in the literature of phenomenology, which is, in its 
best sense, a descriptive theory of knowledge. The attitude is one 
of “universal questioning,” with logic and naturalistic psychology 
“suspended” at first, so that there is a minimum in assumptions. These 
considerations are not incompatible with Lewis’s position, as quoted 
above. They underlie his position, and call attention to the need for a 
more explicit and thoroughgoing methodological study of the “con- 
ditions of experience” that are due to the activity of the mind, or to 
the contributions of the mind. The descriptive procedure that has been 
indicated can only be one phase of philosophic inquiry ; but it does play 
a necessary part in the analysis of experience. 

Lewis distinguishes two elements in knowledge : the concept, which 
is the product of the activity of thought ; and the sensuously given, 
which is independent of such activity. His analysis is a “logical” one 
which involves ideal conditions never met in experience. To that extent 
it is non-empirical. There is always a mixture of the two factors — 
which Lewis recognizes, of course — and he is interested in “cognitive 
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experience/' in which the immediate senuous data are given to the 
mind, and a form, construction, or interpretation is present as a result 
of the activity of thought. This distinction is sound as far as it goes. 
But lacking in Lewis’s analysis is a detailed descriptive account of how 
the mind actually performs its ‘‘constructive” activities. Elaborate 
descriptive-philosophical as well as psychological studies are called for. 
It is necessary to point out the truth of the causal-genetic view, as to 
the conditions underlying the activities of the mind — the dependence 
of the mind on nature and on society, and the way in which the mind 
may be said to “reflect” the world. Analysis in the theory of knowledge 
can only suffer because of detachment from such basic facts. This is 
shown, for example, when Lewis holds the “given” to be “ineffable,” 
to be that which remains untouched and unaltered, however it is con- 
strued by thought."^ The term “given” may be used in this ideal, limit- 
ing sense for purposes of analysis. It names a limiting, conditioning 
element in experience, abstracting from the interpretation of the mind. 
But there is also the more inclusive sense of givenness, according to 
which the world of experience as a whole is “given” — the physical and 
the cultural environment, with their “deposits” of meaning. The 
“given” in the full sense really includes the domain of nature; the 
society into which one is born ; the language which he learns ; the in- 
tellectual, moral, and religious traditions ; and, fundamentally, the very 
likes and dislikes which one has. 

It is the “thick experience of the world of things, not the thin given 
of immediacy,” that constitutes the datum for philosophical reflection, 
in Lewis’s view. “We do not see patches of color, but trees and 
houses. . . . Such initial data of object and fact set the problem in 
philosophy and are, in a measure, the criteria of its solution.” ® The use 
of the term “immediacy” to name the “thin” content of the “given” is 
not altogether fortunate, since the total situation and things are “first” 
for actual experience, as Lewis himself indicates. He points out that 
the “given,” as he conceives it, is an abstraction, even though it is not 
an “unreal” abstraction ; that the “given” is in, not before, experience ; 
and that it is an identifiable constituent of experience.® He is right in 
defending the use of abstractions. So long as one recognizes the actual 
total nature of experience and avoids confusing products of analysis 
with real elements, it is a proper procedure to carry through an analysis 
from the point of view of a knower who separates his meaning- 
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activities from that which is sensuously “given/* That is one level of 
analysis which may be accepted as such. But it is society that is prior to 
the individual in a naturalistic, genetic sense, i.e., in reality. What is 
called “first** in an analysis depends upon the purpose of the analysis 
and the frame of reference. If it is the actual knower and his actual 
experience, the immediate fact is that whole objects and their relation- 
ships are there, in their natural and social setting. If it is a physical- 
psychological inquiry, the sensuous basis of experience is fundamental. 
For a phenomenological investigation, the objectively directed ex- 
periences themselves are taken to be “first." This does not mean, how- 
ever, that the judgment of what is fundamentally real is arbitrary. 
Alternative procedures for special purposes, involving abstraction as 
they do, should not be taken to imply that alternative views of reality 
are equally justifiable. 

Lewis’s analysis makes it impossible to construct or constitute all 
the elements of experience on the basis of the mind and its contents. 
The basic pattern which he lays down, the dualism between “what the 
mind brings to experience" and “what is given in experience," bears 
a resemblance to the Kantian analysis. But it is advanced without the 
Kantian dogma of a fixed, unifying self and the categorial forms, and 
without the Kantian pretense to a priori knowledge, meaning universal 
and necessary knowledge. Lewis’s construction is a pale shadow of 
ICant’s enormous claims. The mind brings alternative concepts, 
theories, or interpretations, and a choice is made from among them, in 
order to make application to situations in experience. The name a 
priori for such concepts is thus hardly appropriate, in view of their 
modQst status as possible patterns of thought, which may or may not 
find application in experience. 

It is always desirable, in undertaking a systematic analysis of 
knowledge and experience, to remind oneself of their physical, organic, 
and social conditions. That would prevent errors from arising due to 
the “static" treatment of the mind — as though it were a finality, with- 
out beginning in time, and a long history. In short, such a reminder 
is like providing ordinate and abscissa to establish the proper locus of 
the discussion. Its preventive value is very important. A philosopher 
should not be vague or noncommittal on the basic questions of meta- 
physics. An analysis of experience and knowledge should not n^lect 
to indicate the basic facts which, if recognized, would make agnostic- 
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ism, skq)ticism, and spiritualism untenable. In other words, the 
epistemologist has no right to forget the place of the knower in reality, 
or to forget the knowledge forced upon us by ordinary experience, let 
alone science. The content of established knowledge is relevant to an 
inquiry into the nature and structure of experience. One errs in his 
analysis, if these facts are not made explicit. Healthymindedness is at 
issue. 

It would be best to designate the '‘given" in Lewis’s sense as the 
“sensuous given,” so as to distinguish it from other “givens,” such as 
the cultural whole of experience. The stratum of the “sensuous given” 
can be provided only by an analysis which introduces ideal conditions. 
The “empirical given” for any person consists of things, of interpreted 
objects; and the allied “indubitably given” of phenomenology (or the 
“given” qua indubitable) consists of an actual experience with its 
object “meant,” but not posited as existent. 

£. Dewey on Immediate Knowledge 
and the Nature of the "'Given' 

As a representative of the tradition of naturalism, Dewey endeavors 
to hold to the truth that man the organism strives to preserve himself 
in a hostile environment, and to represent it unflinchingly in all its 
consequences. Extensive consequences are determined by it, positively 
as well as negatively. Inspection shows, however, that even the most 
resolute naturalistic inquiry which favors the use of organic categories 
meets with difficulties on the social level, where clear, concrete reference 
must be made to basic problems in terms of concepts appropriate to 
the social level. Precisely this point is a characteristic distinction 
between a cautious naturalism (an incomplete materialism, really) 
and a thoroughgoing materialism applied to all levels of existence. 

Dewey undertakes to give an account of experience which does 
justice to its naturalistic character and conditions, and which at the 
same time recognizes the difficulties caused by the interpretations of the 
mind and the construction of theories. He calls attention'® to the 
frequently occurring and perhaps inevitable error of the philosopher 
“to mix with his reports of direct experience interpretations made by 
previous thinkers.” The tradition of empiricism is cited as a striking 
illustration of this danger, so that empiricism faces the objection that 
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it is not true to experience. By experience Dewey means “something 
at least as wide and deep and full as all history on this earth, a history 
which, since history did not occur in the void, includes the earth and 
the physical relations of man.” It would be better to say “involves” 
instead of “includes,” and to make sure that the definition of “ex- 
perience” makes it clear that the natural world antedates the emergence 
of human experience. This would effectively avoid any suggestion of 
idealism. The concept of experience, as construed by Dewey in all its 
comprehensiveness, is intended to provide philosophy with the ad- 
vantage of “the method of pointing, finding, showing.” “Reality” 
is held to include “whatever is denotatively found.” “Experience” is 
thus a “directive” word, and it appears to be all the more useful 
because the unfavorable and the hateful will therewith receive the 
attention usually accorded to the noble and honorable. However, if 
“reality” is taken to include that which is “found,” it must be explicitly 
pointed out that the field of reality is antecedent to any process of 
“finding,” i.e., if the narrowness of positivism is to be avoided. 

In his treatment of experience Dewey does not consider that true 
and adequate knowledge will not give a false emphasis to the in- 
tellectual elements, and do an injustice to the nonintellectual elements. 
With the use of the “denotative method” he proposes to go “behind 
the refinements and elaborations of reflective experience to the gross 
and compulsory things of our doings, enjoyments, and sufferings — to 
the things that force us to labor, that satisfy needs.” The recognition 
of such things certainly belongs to the program of the descriptive 
analysis of experience, beginning with the naively “natural” view of 
the \vorld and man. The truth of the “natural” view of the world must 
be accepted and done justice in the reflective analysis of experience. 
It is concerned with temporally and causally prior facts which provide 
the material and the primary occasion for reflection. Dewey’s ad- 
monition that we go “behind the refinements ... of reflective ex- 
perience to the . . . things” recalls Husserl’s famous slogan, “Back 
to the things themselves.” For both thinkers, direct seeing is held up 
as the basic method. Dewey’s observation that the things which a 
man experiences come to him clothed with meanings which originate in 
custom and tradition, brings to mind Husserl’s discussion of “sedi- 
mented meanings,” and also his apt figure of the “garment of ideas” 
thrown over the data of experience. But there are also differences — 
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above all the basic difference that the “things” to which Dewey refers 
are social, physical, biological, whereas Husserl's appeal is to direct 
experience, his best examples being in the field of logical experience. 
He never spoke as a naturalist. It will be sufficient at this point to 
mention one further difference in the analyses of the two thinkers. 
For Dewey, experience is history,^® and it is a method, not a stuff. 
The “taking” of some objects as final is itself declared to be an 
episode of history. Husserl, being interested in finality, in ultimate 
and eternal truths, endeavors to rise above history and time in their 
naturalistic sense. Dewey, on the other hand, regards the “assumption 
that the ultimate and immediate object is timeless” as responsible for 
an insoluble problem. In his view, anything denoted is found to have 
temporal quality and reference. 

Dewey's reflective procedure goes back “to the primitive situations 
of life that antecede and generate” the reflective interpretation, “so 
that we re-live former processes of interpretation.” Thus we go 
“knowingly and cautiously through steps which were first taken 
uncritically.”^® The resemblance to Husserl's general pattern of 
inquiry is apparent. The “naturalistic” program for reflective analysis 
of Dewey seeks to probe to the “elementary building-stones of ex- 
perience.” But much more should be said regarding the mechanism of 
the procedure to be followed out. Dewey is cautious in his claims for 
his empirical method. One may show the way to others, so that they 
can see for themselves. Moreover, the findings of one person are to be 
rectified and extended by the findings of others. In this way coopera- 
tion for philosophical reflection resembles the cooperation seen in 
inquiry in the natural sciences.^*^ 

When Dewey speaks of experience, in the complete sense in which 
he means it to be understood, as the method of philosophy, he is 
doing little more than providing emphasis in a desired direction. In 
the main, he sketches a naturalistic genetic method which runs parallel 
to the “pure” genetic method proposed by Husserl. He fails, however, 
to point out adequately the procedure which he must use as a phi- 
losopher, and the conditions under which it must be used, qua philoso- 
phy. The main lines that philosophy has to take are indicated by him, 
as follows: “It has the task of analytic dismemberment and synthetic 
reconstruction of experience.” Surely that must include the attempt 
at a thoroughgoing reflective inspection of all the activities and con- 
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tributions of the mind, of all the conditions that bear upon the ex- 
perience of the group and the individual, the challenging of every 
belief and judgment with respect to its foundation in experience, and 
the systematic “questioning** of all items of knowledge in terms of one's 
own direct experience (“reflective experience,** which “reactivates" 
the original presumed experiences) — in short, an attempt at a complete 
analysis of experience, in connection with the findings of the various 
special sciences which show the place of man (and the mind) in nature, 
and the mutual relationships between the mind and its environment. 

The parallelism with Husserl should not be overdrawn, however, in 
view of the differences in dominant aims and premises and the emphasis 
upon testing, upon experimentalism, especially as shown in Dewey's 
philosophy of logic. If a subjectivist sees clearly and truly, in his 
descriptive analysis of experience, his findings can and must he ordered 
in the naturalistic account of experience. But it does not follow that all 
idealistic theories can be translated into naturalistic terms, e.g., the 
alleged “supertemporal** elements. 

Distrusting any flight to a realm of certainty which is removed from 
the realities of exjDerience, Dewey never loses sight of the “outstanding 
fact,** “the evidence that the world of empirical things includes the un- 
certain, unpredictable, uncontrollable, and hazardous.** It is the 
“predicament of the inextricable mixture of stability and uncertainty** 
that gives rise to philosophy, and that is reflected “in all its recurrent 
problems and issues.** Even a cursory inspection of the historical 
problems of philosophy will convince the reader that this thesis could 
not be sustained. It expresses a limited truth merely, and will not 
apply properly to such thinkers as Hobbes, Spinoza, and Hegel. Dewey 
goes so far as to state that “variant philosophies may be looked at as 
different ways of supplying recipes for denying to the universe the 
character of contingency.** This view of philosophy will hardly apply 
to the major issues of the tradition. The medieval conflict of realism 
and nominalism, for example, had objective historical significance for 
the Church and its opponents. In Dewey’s view, however, “quarrels 
among conflicting types of philosophy arc family quarrels.** For many 
philosophical disputes that is undoubtedly true. There is indeed ‘'war- 
fare of the schools,** and sometimes it seems as senseless as a feud that 
is continued by the descendants of the original combatants. But the 
most important historical conflicts in philosophy cannot be disposed 
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of so easily. Thus, the words of William of Occam to the Emperor 
Louis, who was opposed to the Pope, may serve to indicate the 
historical vitality of his '‘terminism*’ : "‘Thou defend me by the sword, 
and I will defend thee by the pen.” 

In accordance with his empirical method, Dewey recognizes “the 
contextual situation in which thinking occurs,” and notes that “the 
starting-point is the actually problematic.” For a naturalistic empirical 
philosophy, the work of thinking goes on within the same world of 
experienced things, and not as “a jump from the latter world into one 
of objects constituted once and for all by thought.” He is thus op- 
posed on principle to a constitutive, transcendental idealism, with the 
usual fixed, supertemporal structures. When he goes on to ascribe 
the general, basic error involved to the imagination influenced by 
emotion, he is neglecting history and giving only a part of the explana- 
tion. To pair spiritualistic idealism and materialism, as he does,^^ is 
to commit an error of historical shortsightedness. As Dewey views 
them, “one doctrine finds structure in a framework of ideal forms, the 
other finds it in matter. They agree in supposing that structure has 
some superlative reality. This supposition is another form taken by 
preference for the stable over the precarious and uncompleted.” Why 
there should be two rival parties over a period of so many centuries, or 
why they should function differently in different historical periods, is 
not answered in this way. The abstract opposition between the “stable” 
and the “precarious” is really empty until tested by actual historical 
examples, and defined concretely in terms of real, social forces. Insist- 
ing that incompleteness and precariousness be given footing of the 
same rank as the finished and the fixed, Dewey regards philosophy as 
concerned with the “proportioned union” of the safe and sane and 
the hazardous. But he does not point out just how philosophy adds to 
the sciences in determining the desired “proportioned union” ; nor does 
he consider that such a union must be undertaken repeatedly and end- 
lessly, because of the varying factors requiring unification. 

Dewey is right in calling attention to the importance of the “pre- 
cariousness” of the world. That is a factor of permanent importance. 
But so far as intellectual history is concerned, the precariousness of 
social life is far more important. It is necessary to be quite specific, 
and to point out what is “precarious,” especially in relation to the given 
system of society. The facts requiring explanation are not simple, and 
one must be on his guard against oversimplification. Certainly some 
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have sought, and others will seek, a philosophy of eternalism in com- 
pensation for the evils of temporal existence. But still others revel in a 
temporalistic view. How can that be explained on the basis of the pre- 
cariousness of “the world**? Differences of temperament, or of in- 
sight, or of knowledge and ignorance play their part in individual cases. 
Thus it may not be possible in a given case — e.g., Parmenides — ^to 
assign a complete social-historical explanation on the basis of the 
available evidence. But it could well be that the philosophy of “Being,** 
which excluded change, represented a vested interest in stability, in 
preserving the existing social system. This line of thought, which has 
been developed in great detail by historical (or dialectical) materialists, 
is fruitful in its bearing upon philosophical movemeTits and thinkers. 

According to a naturalistic metaphysics, reflection is itself “a natural 
event occurring within nature because of traits of the latter.** One 
underlying condition for reflection is correctly described in that way ; 
but it is also essential to point out the social-historical conditions of re- 
flection. It is certainly true that all types of reflection are “natural 
events,** just as it is true that they cannot occur withotit the human 
organism. But that is not to say that one has to accept the basic assump- 
tions and concepts of the current sciences as unquestionable in reflec- 
tion. Their philosophical examination is a supplement to their scientific 
criticism. Those philosophers who think that they are rising “above** 
nature, however, exhibit incredible naivete, surprising even if that is 
maintained as a mode of response to religious or vested academic in- 
terests. That reflection is itself an event in existence is a statement 
of simple fact. All “purely reflective** procedures and analyses of 
abstractions, etc., are natural events. In a very real sense, one cannot 
get himself, or his thinking, outside the natural order. The “question- 
ing** of all our knowledge of the natural order as such is .still a 
“natural** process of questioning. That fact should not be lost sight of 
when one adopts a special terminology to name the new attitude that 
is systematically adopted for “questioning** not only the natural order 
but all the provinces of experience, “ideal** as well as real. 


F. The Subjective Procedure of 
Phenomenology and Its Abuses 

The phenomenological method is designed to apply to all phases of 
experience. That its limitation to a subjective context restricts it from 
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realizing this aim, and that it was an irresistible temptation to Husserl 
to adopt a general idealistic philosophy, is made clear by a study of the 
development of that philosophy. It is Edmund Husserl alone who is 
considered here, for his type of analysis has yielded results which 
command the respect of other investigators, including scientific psy- 
chologists. Like some of his predecessors in the idealistic tradition 
(Hegel, for example), he was able to achieve valuable results despite 
the restricted and ultimately repressive setting of his philosophy. The 
means to an end which he originally adopted — a subjective procedure 
for reflection — which yielded analyses of interest to psychologists and 
logicians, proved to be a fatal limitation to his philosophy. 

As a continuator of the empirical tradition, Husserl aimed to analyze 
experience. The method of philosophy was declared to be descriptive, 
direct “seeing’' being the ideal. The field for description proved to be 
in need of extension, even on that level, and Husserl in his early period 
emphatically argued for the direct observation of “general objects/’ 
discussing at length the immediate apprehension of them in his first 
published work. Philosophy of Arithmetic (1891). He was careful in 
this period to accord full importance and value to the various scientific 
methods, in keeping with his own excellent scientific training. 

The original aim of phenomenology was quite diflPerent from that of 
Dewey, or from that of any of the philosophers deriving from the 
natural and social sciences. It led Husserl into the ranks of the op- 
ponents of the scientific philosophy developed at the close of the nine- 
teenth century.' As for his own conscious motivation, his primary aim 
was to overcome logical psychologism, or the view that logical validity 
can be construed in psychological terms and derived from psychological 
principles. In other words, an admittedly erroneous position taken by 
logicians who were reacting to naturalistic and empiricist influences 
became the target of Husserl’s initial criticism, and led him first of all 
to a “neutral” position on the issue of idealism and realism (or 
materialism). The phenomenology which was first formulated in his 
Logical Investigations ( 1900-1901 ) was concerned with direct descrip- 
tion, and was even called descriptive psychology. Some years later the 
“phenomenological reduction” (i.e., to “pure consciousness” — ^the re- 
striction to conscious experiences and their correlates) was formulated, 
and it was advanced as the first prerequisite for philosophical analysis. 
It was intended to define the field for philosophy to begin with, and it 
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defined the setting for a transcendental philosophy. In Husserrs ex- 
position, there was a strong feeling of opposition to naturalistic pro- 
cedures. 

It is possible to construe the “reduction*' in non-idealistic terms, as 
an auxiliary method in philosophy, thus taking Husserl literally, when 
he calls it “a methodological expedient" and to align it with other 
methods, under the general heading of “methodology." Thus it should 
be regarded as one type of reflection among others, with its own 
peculiar value for philosophical understanding. Representatives of the 
last stage of Husserl's development object to that, however, maintain- 
ing that the subjectivistic procedure of phenomenology is something 
sui generis, absolutely unique, different in principle from all other 
(“mundane") methods. Such claims could hardly promote sympathetic 
understanding, or even an attempt at sympathetic understanding ; and 
they are as unnecessary as they are unwarranted. It is hardly helpful 
to portray Husserl after the fashion of Porphyry's treatment of 
Plotinus. To make phenomenology ineffable and indescribable (in 
“natural" terms) would be to deprive it all of scientific interest. This 
last phase of transcendental phenomenology has been submitted to 
criticism in the present writer's The Foundation of Phenomenology.^^ 
The analysis of “intentional" experience in all its types constitutes a 
self-contained study. The phenomenological datum for analysis is my- 
experiencing-the-object, whether the latter be real or Active in 
character. That there should be a temptation, irresistible for some 
philosophers, to constitute reality out of the experiences is understand- 
able, but none the less inexcusable. That has had the unfortunate result 
of tending to discredit phenomenology as a whole. The subtle 
arguments in question are no better basically than Berkeley's well 
worn argument for subjective idealism. 

The descriptive analyses of phenomenology are intended to be in- 
dependent of the demonstration of reality or unreality, and independent 
also of all causal-genetic considerations involving “natural" time. Thus 
the description of the content and structure of experience shows how 
an experience of reality is incompatible with one of illusion, for 
example. It portrays the structure of each type of experience. But it 
does not give us a test of reality. There is no “pure phenomenological" 
way to reality in the sense of a being independent of the knowing of it. 
The analysis is concerned with the context of the knower and his 
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objects, everything being viewed from the perspective of its being 
known or experienced, so that there can be no talk of being apart from 
knowing, from that point of view. The analysis is confined to the 
determination of general structures, and it does not deal with factual 
situations except as exemplifying such structures. They are described 
as they are manifested in experience, where they are found. So are all 
the constitutive activities of thought seen in operation, through re- 
flection. They are studied in their ‘‘essentiar* types by means of re- 
enacting and reactivating experiences such as remembrances, con- 
ceptual abstractions, and recognitions. The experiencing of evidence, 
of truth, of adequacy, can be contrasted with the experiencing of error, 
of inadequacy, etc. They are seen to rule one another out ‘‘essentially.’' 
One may be quite wrong, however, in his descriptive analysis of an 
“essential” structure. On this level one is no more secure against error 
than he is on the “naturalistic” level of scientific description, say in the 
description of an ant colony. Thus the vaunted superiority of “inner” 
over “outer” experience is seen to be unfounded. But both types are 
necessary. 

If, as the present writer maintains, Husserl’s idealism is untenable, 
and violates his own explicitly formulated precepts, the really challeng- 
ing question that must be faced concerns the fruitfulness of the entire 
procedure. That every sound descriptive proposition in phenomenology 
can be asserted in objective terms within the framework of a natural- 
istic (realistic, or materialistic) philosophy has been pointed out. One 
does not leave nature when holding its concepts in question for the sake 
of analysis. It is appropriate to point out its contribution to the under- 
standing of the structure of knowledge and experience. It contributes 
toward the clarification of basic concepts, as seen in the “origin- 
analysis” studies of negation, relation, possibility, etc.^® No method 
which can contribute toward that end should be ignored. The phenome- 
nological method is not the only way of clarifying the basic ideas. It is 
one way, and it adds to the understanding of their meaning and struc- 
ture. The social-historical interpretation or explanation of an idea also 
“clarifies” ; so does a simple historical account ; etc. All who contribute 
parts of truth should realize that they can coexist. Philosophers are 
frequently prevented from doing so because of the standpoints they 
represent or the interests wTiich determine them. 

Generally speaking, it is safest to welcome any and all descriptive 
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findings, just as it is best to allow “pure** scientists complete freedom 
of investigation, without continually raising the possibly myopic de- 
mand for ‘Vesults.” It is in place to observe that some valuable results 
for practice have been achieved by disregarding the question of practical 
results, as illustrated in modern pure mathematics. The fundamental 
studies of the philosopher, qua descriptive investigator, affect the entire 
structure of knowledge. They represent a necessary dimension of 
inquiry which may well be endless. They can never be the whole story 
for philosophy, but they are an important part of it. It remains the 
function of philosophy to call attention to neglected facts and, if 
necessary, to include them in its field of inquiry. That applies to the 
analysis of experience by means of ‘'inner description,** from which 
psychology has turned away, leaving it to philosophers and novelists. 

The philosopher who undertakes descriptions of states of anxiety, 
fear of death, etc., may be making a contribution which could equally 
well be made by a psychologist. Such findings are to be distinguished 
from the philosophical standpoint with which they happen to be as- 
sociated, as in the case of the “Philosophy of Existence,** in terms of 
which certain human attitudes are construed as “basic categories.*’ 
What develops is a kind of “misplaced subjectivism,** in which the 
limited virtues of a strict subjectivism tend to be lost. The danger then 
arises that there may be a false weighting of human states and attitudes 
in the total picture of man in relationship to his world. The dogmatic 
use of what may be called “generic determinations** in describing man 
(which man? which group of men? which historical period?) is charac- 
teristic of existentialism. It is a surprising dogmatism, especially so 
in vie\y of the body of scientific knowledge concerning man. In carrying 
through certain limited descriptive studies of a structural, “essential** 
type, it must not be presumed that man in his real nature is portrayed 
thereby, and that man is fully or adequately considered. To know 
the “real** man, it is necessary to have the results of historical, 
statistical, psychological, socio-economic, etc., studies. The descriptive 
analysis of the experience of dread, or of a state of anxiety, does not 
entitle one to characterize men in general. In other words, a clear-cut 
line must be drawn between the “essential** descriptive and the factual 
orders ; and, again, between the former and the philosophy of human 
existence, with its basic values. Description is per se acceptable, if it is 
correctly executed. The evaluation of the systematic philosophy re- 
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quires the reduction of all statements of value to statements of fact, 
and the appraisal of the latter in terms of the evidence. The philosopher 
must not be allowed to mouth statements as though he were an un- 
restricted oracle, and particularly by means of a language which strains 
at accepted usage beyond the breaking point. These remarks are 
dedicated to Martin Heidegger and his fellow existentialists. 

Heidegger was the most influential of Husserl's students in his last 
period. Husserl was late in expressing opposition to the danger latent 
in Heidegger's work, and he even seemed to close his eyes to it at first. 
Heidegger’s influence on his students has been tenacious, and has 
seemed to survive his inexcusable actions under the Nazi regime, even in 
the personal feelings of many of them. It cannot be denied that he has 
promoted obscurantism in his systematic thought. The “Philosophy of 
Existence” is a type of philosophy which can only alienate one for 
whom the canons and ideals of logic are meaningful, and especially 
one for whom the ideal of philosophy as a rigorous science is definitive. 
It is a strange myth that the “problem of existence” was never recog- 
nized before, when one considers the enormous literature devoted to 
the conditions bearing upon human existence, cultural as well as 
biological and physical, including man's eflforts to know himself and 
his place in the world. Such a myth can be rendered plausible only by 
means of a cryptic statement of the concept and problem of “existence,” 
using such seductive terms as “thrownness” and “fallenness.” Such 
terms bespeak their theological significance and can only be mislead- 
ing in a supposedly descriptive investigation, Heidegger’s alleged aims 
notwithstanding. The monstrous linguistic medium (so painfully 
evident in the much ado about “nothing” in his IV as ist Metaphysikf 
for example) and the perpetual fog of existentialism could only aid it 
in being used and perhaps misused for purposes which not even an 
idealistic phenomenologist could condone. 

How evil the consequences of Heidegger’s efforts have been can 
be seen in a paper by Oskar Becker, “Transzendenz und Para- 
transzendenz,” presented at the Ninth International Congress of 
Philosophy.2'^ A few excerpts will be of interest. “Not the being of the 
being 'man' {des Seienden *Mensch*) is in question, but his essence, 
more exactly his 'essencing essence' {Wesendes Wesen). And here 
is seen the philosophical nature of our language : we sometimes apply 
the expression 'essence' not only abstractly but also concretely to man. 
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But not to every human being; namely, not to a grown man, but to 
a child and a young woman. Thus we speak of a ‘small essence’ (dem 
'kleinen IVesen/ the child) and of a ‘charming essence’ (e.g., a young 
girl). A man as a historical personality has indeed an essence (his 
character), but he is not one. The natural human being still close to 
naive primitiveness is on the other hand an essence, it ‘essences’ 
('west'). His existence or as we now say it more exactly: his para- 
existence is essence (IVesen)'* (p. 103). Then Becker reassures his 
audience: “These are not mere words and quibbling.’’ His proposal 
to inspect the “primal phenomenon*’ recalls a familiar precept. The use 
to which it is put is indicated by the following passage: “The phe- 
nomenon of birth, which is only to be grasped intuitively, determines 
the existence of an unbroken human being, or more exactly, the mode 
of existence of a human being, in so far as he is unbroken. It is here that 
basic experiences . . . are the old powers of blood and earth. ... It is 
furthermore the blood, that apparently material but in truth to the 
highest degree formative and impressing force, which determines the 
types, the ‘kinds* ('Schlcige') of human beings, the basic forms which 
are possible for human beings.” (pp. 101 f.). The apparatus of 
“intuition” and “basic experience” is, in this context, just so much 
pseudo-phenomenological claptrap. Becker, who was for years a de- 
voted student and colleague of Husserl, attached himself to Heidegger 
and drank deeply at the latter’s fountain of linguistic jugglery. Some 
of his rather painful efforts in his Congress paper (Uehersteigendheit, 
Unentstiegenheit, etc.) show him to be a worthy continuator of 
Heidegger, one who is capable of new tricks of his own. It could be 
simply, judged to be comical balderdash were it not connected with 
Nazism; for there is no accidental connection between Becker’s “blood 
and earth” and the teachings of the Nazis. The ease with which 
existentialism could accommodate itself to Nazi Germany is note- 
worthy. 

It will be pertinent to add a few comments about one more leading 
figure in the larger phenomenological movement. Max Scheler, who 
regarded himself as a “cofounder” of phenomenology (a designation 
never adopted by Husserl), has had an influence reaching far beyond 
the limits of descriptive philosophy, all the way from religious and 
social thought to the Nazi ideology. Much of Scheler’s work could 
hardly survive critical inspection, but it must be reckoned with prac- 
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tically. He argued that naturalism neglects certain “facts” (e.g., 
pertaining to “spiritual” and “holy” love), and that it cannot account 
for them successfully by any of its theories. The strict descriptive 
phenomenologist will not in the least impugn the merit of naturalistic 
findings. But Scheler placed himself conspicuously in the ranks of 
those trying to hold back the tide of scientific naturalism and material- 
ism, ranks including conservatives, and reactionaries of all shades 
When Scheler argues that the idea of “absolute monogamy” is never 
to be derived from the naturalistic presuppositions, and that sexual 
love must be regarded as a kind of love which is peculiarly qualified 
psychically, in order to give absolute monogamy a “phenomenological 
foundation,” one is tempted to draw a curtain of charity over the entire 
performance. For Scheler, “Marriages are made in heaven” has a 
deeper meaning in terms of essences and essential connections. 
Scheler’s critique of naturalism proceeds assumptively and fallaciously : 
assumptively because he assumes as real and as unanalyzable in 
“naturalistic” terms such phenomena as “holy love” ; and fallaciously 
because he gives what is presumed to be an exhaustive set of natural- 
istic explanations, including the Freudian approach, but fails to give 
the strongest explanation. He neither does justice to the explanations 
he cites, nor gives the best possible one.^® 

All the types of experience with which the existentialists are con- 
cerned, including types which are of interest in psychiatry, can be 
investigated by means of the strictly controlled phenomenological 
method, which is designed to take account of all regions of experience, 
and all attitudes, in its way. That all the conditions bearing causally 
and genetically upon the existence of the knower and his attitudes 
should also be considered, has already been set forth. 

II. THE GOAL OF CERTAINTY AND 
TRANSCENDENTAL SUBJECTIVISM 

A. The Ideal of Certainty 

Exponents of the subjective tradition maintain that the procedure 
of pure reflection provides certainty, in contradistinction to the doubts, 
the “mere probability” of “natural experience.” This thesis is of crucial 
importance for subjectivism and requires careful consideration. Two 
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questions are involved : What are the motives for the interest in the 
ideal of certainty? And is the claim to certainty tenable, on the part 
of subjectivism? 

Dewey’s extensive criticism of the goal of certainty bears mainly 
on the first question. The first chapter of his Quest for Certainty 
is significantly entitled “Escape from Peril.” He suggests that man’s 
distrust of himself has caused him to get beyond and above himself by 
means of “pure knowledge.” Activities in the sought-for realm would 
not be overt, and would have no “external consequences.” It is Dewey’s 
thesis that the notions about “certainty and the fixed” flow from the 
separation, set up in the interest of the quest for absolute certainty, 
between theory and practice, knowledge and action. He charges that 
“in the absence of actual certainty in ... a precarious world, men 
cultivated all sorts of things that would give them the feeling of cer- 
tainty.” In his view, “no mode of action . . . can give anything ap- 
proaching absolute certitude” ; and “since no amount of pains and care 
in action can ensure complete certainty, certainty in knowledge was wor- 
shipped as a substitute.” In Experience and Nature, Dewey observes 
that philosophers have set out with data and principles sufficiently simple 
to yield what is sought, in this case absolute certainty in knowledge of 
things. He sees philosophy used as a substitute for religion, when the 
latter ceases to give men the sense of certainty and security they want. 
The element of truth in this thesis may readily be confirmed by the 
history of philosophy. But such reflections do not give the whole truth 
concerning the goal of certainty by any means. The appeal to the 
absolute reliableness of the “inner life” was a convenient way of dis- 
posing of the factors of doubt and incompleteness which make the 
empirical knowledge of the world more or less probable, and of 
supporting the position of religious faith. It is sufficient to refer to St. 
Augustine, and the principle of Catholic philosophy that it is possible 
to achieve “certitude.” 

It is necessary to devote more attention to the social-historical factors 
underlying ideas and beliefs than Dewey’s analysis provides. An im- 
portant perspective is opened up when one considers the role of science 
in economic development. Modern science, as a basic factor of the 
Industrial Revolution, has made “certainty” a reality in the sense of 
making possible the conquest of nature by man. The causal understand- 
ing of natural phenomena, the striking degree of success of scientific 
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prediction, and the great progress in the field of social science, all 
argue against the rejection of “certainty'' in all senses. The universal 
determinism of Spinoza reflects the confidence of the early period of 
modern development, the exuberance of scientists who first found 
nature to exhibit laws. With the party of science aligned against the 
feudal-ecclesiastical tradition, there was no motivation to plead limits 
to the human mind, or to experience. The situation becomes more com- 
plicated when the religious tradition, adapted to the new economic and 
social conditions, makes itself felt in philosophy ; when more complex 
intellectual conditions result from the fact that the rising bourgeois 
class finds it desirable to restrict the program of science, to soften it by 
reconciling it with religious interests, and to safeguard itself against 
the findings of social scientists. Various modes of compromise result 
at different times : Hume's skepticism and ultimate doubts, and Kant's 
agnostic dualism in the eighteenth century, both circumscribing the 
validity or extent of scientific knowledge; the agnosticism of the 
evolutionary philosophers and of some recent scientists; the cautious 
temper of recent empiricism and pragmatism ; the current distrust of 
laws and generalizations in social science. 

C. I. Lewis's cautious temper of mind is seen in his defense of the 
thesis that all empirical knowledge is probable, never certain. Any 
number of perceptions may be cited as “certain" — or at least as certain 
as our knowledge that 2 4“ 2 = 4. If one asserts that the proposition 
2-f-2 = 4 is “certain" deductively, but that one's actual judgment 
of it may not be infallible, the same thing would apply to empirical 
knowledge. Is the proposition “I am an American citizen" merely 
probable, i.e., less than the limiting case of certainty? Or, let u^ fancy 
a factory worker to be doubtful about the relationship between his 
“take-home pay" and the rising cost of living. Even if he were doubt- 
ful, on the ground that a mistake is possible in a great number of 
instances, his wife would clinch the argument with all the desired 
“certainty." There is a point beyond which one should not press his 
doubts — ^the point of adequate practical verification. 

“Man's distrust of himself," which is deplored by Dewey, is hardly 
an explanation of the retreat to “pure knowledge." That retreat may 
well be, in effect, a device for safeguarding vested interests. “Certainty" 
need not be paired with “the fixed," or regarded as “absolute," as seen 
when one considers the nature of scientific progress. Obviously, dif- 
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ferent concepts of certainty are involved. It is interesting to note how 
apparently diverse forces cooperate in opposing a thoroughgoing 
scientific view of the world. The party of religion in philosophy re- 
treated, via the idealistic tradition, to an “inner life” which provided 
certainty in a specially defined sense; while philosophers of various 
schools and tendencies made concessions to it, whether consciously or 
not, by arguing that science cannot provide certainty, in another sense. 

“Certainty” may be construed subjectively in terms of feeling, as a 
kind of inner illumination; or objectively, as the upper limit of prob- 
ability ; or as indubitability without contradiction — the Cartesian mean- 
ing. Formal knowledge which is independent of the course of real 
events may be said to be “certain,” in the sense that it could not be 
denied without contradiction. So far as our general purposes are con- 
cerned, “certain” means “certain enough,” just as “clear” means “clear 
enough,” as Whitehead once put it. The subjective meaning may be 
dismissed, as leading to an impasse, in which each individual is the 
absolute authority, so that only objective meanings can be considered. 
The procedure of systematic doubt as initiated by Descartes and 
appropriated by Husserl is intended to eliminate all possibilities of 
error, and thus arrive at a point, or region, of certainty. It proves to be 
a most revealing approach to the last stage of phenomenology, which 
may well be the last stronghold of idealism. 


B. The Cartesian Procedure of Doubt 
and Its Phenomenological Use 

Husserl states that what is intentionally indicated in the appercep- 
tive horizon of a perception is not possible but certain. That can always 
be said of the present experience. Can it be said of “inner” experience 
as a whole? This question is best answered in connection with the 
Cartesian method of doubt. 

Because of its adoption by Husserl as a device for defining the field 
of transcendental subjectivity, special interest attaches to the Cartesian 
procedure. The latter is open to serious objections, as is well known. 
If the purpose were to ascertain how far one could proceed in doubting 
without contradiction, the answer would have to be, to a solipsism of 
the present, and hence passing, moment with the past moment already 
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doubted as soon as one reflects upon it. The experience of doubt which 
occurs '‘now” is indubitable; but a new “now” takes its place, and 
the old one is “not now,” which makes it dubitable. Unless absolute 
reliance can be placed upon memory, or an absolute mind with a fixed 
structure is provided, or some such principle is allowed, the Cartesian 
procedure is utterly fruitless. What Descartes did with his method 
is of historical interest merely. There is a tradition among idealists to 
admit that what Descartes established was a “thin truth,” while main- 
taining that it is the “important truth” (viz., the “certainty” of the 
“I doubt” which cannot be doubted, or of the mind). Nietzsche's words 
in Beyond Good and EviP'^ may be recalled: “There may even be 
puritanical fanatics of conscience, who prefer to put their last trust 
in a sure nothing, rather than in an uncertain something.” 

On the other hand, the Cartesian method of doubt may be ap- 
propriated in quite a different way, and “doubt” be instituted as a 
means of inspecting the “normal and natural” assumptions of the mind. 
It is really the phenomenological substitute for doubt, and now means 
“suspension.” The attempt to achieve a universal suspension of judg- 
ment or belief takes the place of the fruitless method of doubt. The 
general “thesis of existence” which underlies normal experience, and 
every element of assent or denial in cognitive experience, are placed 
in abeyance, in order to serve as the subject matter of reflective 
analysis. The suspension affects beliefs pertaining to other human 
beings, and oneself as a psychological subject. What is the advantage 
of this method? And does it provide certainty, in the sense of in- 
dubitability ? 

For one thing, it delimits a distinctive domain for philosophical 
inquiry. The detached reflective procedure, according to which every 
object in the world or in human society, or every item in experience 
and knowledge, is treated as a correlate of a particular experience 
of an individual experiencing being, with the “existence” judgment 
suspended, determines the initial stage of the reflective analysis. This 
stream of experience is indeed the result of a social-historical process, 
and it could not be inspected without the prior existence of society 
and a long tradition. That “naturalistic” truth must be recognized. Can 
the phenomenological residuum resulting from the logical analysis be 
said to be “certain”? Not in the Cartesian sense, or, rather, in the 
Cartesian sense rendered consistent, if one seeks to determine an end- 
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less domain in that way. Without assumptions of uniformity the latter 
cannot be established ; and therewith is sacrificed the ideal of certainty. 
In other words, it appears that if certainty is to be realized, then 
nothing is realized ; for one must be restricted to a passing now, which 
allows no basis for generalization and objectively valid determina- 
tions. 

If one proceeds to determine the "'essentiar' structures and laws of 
experience, viewed from the subjective perspective, he may claim to be 
able to discern, to intuit something ‘‘general’* and thus to have obviated 
the difficulty of the passing stream of nows. But he can only do that 
by assuming that every general structure persists, by a principle of 
the conservation of “generals,” analogous to the “conservation of 
simples” of Platonic and Leibnizian fame. Can that principle be made 
a matter of intuitive evidence ? And even if it could, would not another 
principle of conservation be required, in order to make it continue to be 
valid — a principle of the conservation of conservation principles ? And 
must not that principle in turn be established by direct vision? And 
so on, ad infinitum? 

As a matter of fact, the direct discernment of general structures 
must be accepted as an important feature of experience. So far as 
certainty with respect to the occurrence of events is concerned, how- 
ever, i.e., certainty of anything beyond the specious present, or the 
content of the “now,” it appears clear that although a perception of a 
general structure may be termed a “general” perception, it must always 
be instated anew. Only the passing general perception is “certain” in 
the Cartesian sense. Thus, “essences’' are no better off than particular 
sensory objects, so far as this criterion is concerned. While phenome- 
nologically real (i.e., appearing in experience), the idealities (concepts, 
forms, relations) which are “read out of” experience are said to have 
a nontemporal kind of “being,” which is, strictly speaking, no being 
at all. The term “exists” is really nonsignificant for them, unless one 
refers to the experiences in which they are thought or meant. 

To hold that the “essential” structures, which are conceptual in 
character, are “prior” to the real order of existence, is to commit a 
fundamental error of confusion. The conceptual forms are really 
derived ; they are “ideal,” in the sense that they are the results of a 
process of idealisation, of identification. The events of the existent 
world are prior to the abstractions of the conceptual order, in the 
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sense of temporal precedence, and also in the sense that they alone can 
be spoken of as “existent.” It is maintained therewith that “to exist” 
means to have a space-time locus in terms of physical reality. 

This position is not at all met by the distinction, so often referred 
to, between what is “first for me” and what is “first in itself.” With 
reference to man, the physical process of becoming is “first,” because 
man is such a late-comer in cosmic history. To argue for “logical” 
precedence, in the sense that structures or essences are prior to 
existent events, is to reify abstractions. Nothing that one can establish 
with regard to the logical relationships of concepts may alter the facts 
of the relationships in time. 

Husserl has maintained (in his Formate und transsendentale Logik) 
that the law of noncontradiction is a “negative condition” of reality. 
That it is necessary for ordered discourse will be granted. But one can- 
not legislate for the facts of reality by an appeal to general principles, 
which are either inductive, and thus presuppose reality, or analytic, 
with no inherent reference to reality. The metaphysical problem in 
question cannot be solved by an “essential” analysis and an appeal to 
“essential” insight, for the required evidence is lacking, and in the 
nature of the case must always be lacking. 

The metaphysical problem can only be treated on a naturalistic- 
inductive basis, and whether there is anything permanent in the world 
is a conclusion to be reached and not a settled fact as a point of de- 
parture. In short, the pure reflection procedure of phenomenology can 
only draw a metaphysics out of its procedural hat if it has already 
been inserted there — which is strictly forbidden by its own precepts. 

Even if human beings should disappear, the determinations, of the 
“essential” structures of perception, phantasy-experience, negation, 
etc., would remain valid as representing determinations of possible 
types of experience. They are “certain” while being experienced, and 
valid independently of experience. Such knowledge cannot be used 
as a means of compensation for those that suffer in the changing 
world of experience, any more than pure mathematics can be so 
used. 

In the present discussion attention has been devoted to such ex- 
amples as Husserl himself cites — conceptual forms clearly derived by 
a process of ideal abstraction. It is not implied therewith that reality 
does not exhibit general relations or patterns of order. 
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C. Husserl on Descartes 

Husserl has taken Descartes very seriously in a historical as well 
as in a systematic sense, and he has repeatedly discussed his signifi- 
cance as a pretranscendental-phenomenological philosopher.®^ In the 
last publication to appear during his lifetime. 'The Crisis of the 
European Sciences and Transcendental Phenomenology,'* he describes 
Descartes as the “primal instituting genius'* of modern philosophy. 
He finds in the first two Meditations of Descartes a depth which it is 
difficult to fathom, and which Descartes himself was so little able to 
appreciate that he let go “the great discovery" he had in his hands. 
This exaggerated opinion of the importance of the Cartesian Medita- 
tions is obviously due to Husserl's own aims. In the complete structure 
of Descartes’s thought, as well as with respect to his influence, his 
works on the principles of philosophy and methodology are surely not 
to be subordinated to the Meditations. On the contrary, they deserve a 
greater emphasis. The Meditations served their historical purpose for 
Descartes, allowing him to settle accounts with the traditional Church 
philosophy in a conciliatory manner. For us they have a different 
function. It is a good thing to carry through a method of doubt 
periodically, as a means of freeing one's mind of fixed beliefs and 
dogmas, and of reexamining one's own philosophy. It is also use- 
ful as a means of achieving the universal suspension of belief 
(“epoche") with which a philosopher must begin his meditations on 
a first philosophy. In Husserl’s hands the procedure of “suspen- 
sion" is certainly different from anything Descartes envisaged or in- 
tended: 

But it must also be observed that another “dimension" of reflection 
must be added to the suspension {epoche) of Husserl. It is necessary 
to view the thinker “longitudinally" as well as “cross-sectionally," and 
to see him in his place in society and history, as responding to motives 
prompted by his social system. Reflection which neglects the causally 
determined order of culture is one-sided and empty in a most important 
respect. Complete reflective analysis thus goes beyond “pure" reflec- 
tion. It does not face the hopeless problem of making application to 
reality, so that it is not enmeshed in a dilemma, the alternatives of 
which are a subjective detachment from reality, or the “constitution" 
of reality out of pure subjectivity. The complete method of reflection 
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does not neglect any items of established knowledge, least of all the 
basic fact of man’s place in nature and society. 

As Husserl depicts Descartes’s method, it is a requirement for 
philosophical knowledge that it be “absolutely founded,” and that it be 
based on a ground of immediate and apodictic knowledge which in its 
evidence precludes all conceivable doubt. Furthermore, every step of 
“mediate” knowledge must be able to achieve such evidence. The 
radicalism of the Cartesian procedure requires that everything be 
“placed in question” — the validity of all previous sciences, as well as 
the prescientific and extrascientific “life-world” — ^and this is the 
historical beginning of a “radical critique of objective knowledge.” The 
role of the Descartes-who-anticipates-Husserl is thus a clearly defined 
one, even if the historical Descartes was much more modest and far 
less thoroughgoing in his endeavor. With the fervor of Meister 
Eckhart, Husserl describes the original Cartesian motive in the follow- 
ing words : “through the hell of a quasi-skeptical epoche, to penetrate 
to the entrance to heaven of an absolute rational philosophy, and to 
build that up systematically.” The ego that performs the suspension 
or “epochs” is not included in the latter’s scope. Here one finds the 
sought-for apodictic ground, which absolutely excludes every possible 
doubt, for a universal doubt would annul itself. 

As Husserl views the procedure, “the” world is transformed into 
a mere “phenomenon,” into my “ideae.” “Here we have an absolutely 
apodictic sphere of being, under the title of ‘ego,’ and merely the one 
axiomatic proposition 'Ego cogito’ or ‘sum cogitans.’ ” Husserl adds 
another “remarkable” result: Through the epoche (i.e., “method of 
doubt” regarded as a “suspension” of judgment) I have reached that 
sphere of being which on principle precedes everything that can con- 
ceivably be for me as its absolute, apodictic presupposition. Or, as 
maintained by Descartes : I, the performing ego of the epoche, am alone 
absolutely indubitable. All scientific, “mediate” foundations must there- 
fore be led back to a single absolute, primal evidence. Husserl seems 
to forget, in his complete feeling of assurance, that there is no real 
“sphere of being” discovered by or for Descartes, but rather an 
Archimedean point of reference for philosophy, with respect to its 
“evidence.” It is fundamentally a device for universal questioning, 
for descriptive analysis, and for possible philosophical construction. 
Evidently what the present writer sees in the epoche is not identical 
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with what Husserl sees. The present writer's understanding of it makes 
it to be a different kind of procedure, devoid of pretense and dogma, 
and with a firm intention of preventing idealistic metaphysical capital 
from being made out of it. Any aid in making possible the delineation 
of a universal field for descriptive analysis is to be greeted. The epoche 
itself will not make all experience and knowledge the subject of in- 
vestigation, but it does contribute toward that end, in its peculiar way. 
The suspension of all belief and judgment distinguishes it as a phi- 
losophical field for investigation. The philosophical inquiry overlaps 
the regions chosen by the special sciences, but it does so in its own way. 
It does not presume to go into the fields of the special sciences, but 
orders them and their basic concepts and principles within the total 
framework of phlosophy. 

For Husserl, the ego is not a residuum of the world, but rather ''the 
absolutely apodictic positing, which is only possible through the 
epochs,'* through the "bracketing” of the entire "validity of the world.” 
Descartes’s admission of the soul, for example, is therefore subject to 
criticism. Although he is credited with beginning "a completely new 
kind of philosophizing which seeks its foundation in the subjective,” 
Husserl criticizes him for not seeing that the ego, as it is discovered in 
the epochs as being for itself, is not "an” ego that can have other egos 
outside itself. Descartes evidently did not see that all such distinctions 
as I and you, inner and outer, first "constitute” themselves in the 
"absolute ego.” As judged from Husserl’s perspective, Descartes did 
not see "the great problems — to ‘ask back' systematically from the 
world as a 'phenomenon' in the ego, in which really exhibitable im- 
manen}: contributions of the ego the world has first received its being- 
sense.” It is quite certain that Descartes would not have been able to 
understand this criticism during his lifetime, and probably not for an 
additional century and a half. Has "the world” really received its 
"being-sense” in that way ? Or is it as viewed phenomenologically that 
one considers it in that way? The shifting to metaphysical language 
and, in general, the use of pictorial, assumptive expressions are re- 
vealing of Husserl's actual intentions. The Cartesian "radicalism or 
freedom from presuppositions,” which was intended to lead genuine 
scientific knowledge back to the final sources of validity and thus to 
ground them absolutely, was held to require a carefully defined sub- 
jective procedure, which meant going back to the knowing ego 



626 MARVIN FARBER 

its immanence.” That is, in other words, the “transcendental 
sphere.” 

D. The Transcendental Dimension 
and the Treatment of History 

“Transcendental” is one of the most objectionable tradition-laden 
terms. Use of it in the context of a descriptive philosophy of ex- 
perience permits exploitation of its original reference to purely re- 
flective knowledge-experience for purposes of idealistic metaphysics. 
Husserl uses “transcendental” in a very wide sense, to name the motive 
of “asking back” or retrospective inquiry concerning the “ultimate 
source” of all cognitive functions, of all self -reflection of the knower. 
There will clearly be differences of view on the nature of the alleged 
“ultimate source” — for example, among continuators of the Holbach- 
Feuerbachian, or dialectical materialist, type of philosophy and among 
representatives of the natural and social sciences. From Husserl's point 
of view, such thinkers are “naive” and dogmatic, and are really not 
philosophers at all. Unfortunately for him, however, he is not at liberty 
to remake the history of philosophy, however freely he may operate in 
interpreting it with respect to his own aims and deciding motives. 

The meaning of “transcendentalism” in the present context is 
clarified by contrasting it with “objectivism.” As Husserl states it, 
objectivism operates on the ground of a world that is self-evidently 
given through experience and asks about its “objective truth,” about 
that which it is in itself. For transcendentalism, however, the “being- 
sense” of the pregiven life-world is a subjective structure, is the “con- 
tribution” of an experiencing, prescientific life. As for the “objectively 
true world” of science, that is a structure of a higher level. Transcen- 
dentalism maintains that only a radical, retrospective inquiry to the 
subjectivity which ultimately brings about all world- validity, to the 
nature of the contributions of reason, can make the objective truth 
“understandable” and reach the final “being-sense” of the world. Hence 
it is not the being of the world in its unquestionable obviousness that 
is “first in itself.” That which is “first in itself” is subjectivity, which 
“pregives” the world. Expressed in this way, with the world itself and 
not the “world-meaning” “pregiven,” the thesis of transcendentalism 
is a sheer dogma, which is characteristic of the writings of Husserl's 
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last period. The methodological reasons for the subjective frame 
are long forgotten, and Husserl has come to believe that an actual 
process of meaning-giving, etc., is at work, amounting to creation. 
Husserl is careful to point out the danger that this subjectivity be con- 
strued as man, or as a psychological subjectivity. His error is on a 
different level, and is so far-reaching that it involves a reinterpretation 
of the entire philosophical tradition. 

The central problem of Husserl's “radical transcendental subjec- 
tivism” is formulated as one which concerns the relationship of the 
ego and its conscious life to the world of which the ego is conscious, 
and whose true being the ego knows in its own cognitive structures.®*^ 
The evidence of the method of positive science is not held to be de- 
ceptive, nor are its contributions held to be merely apparent ones. His 
point is that this evidence itself is made to be a problem, that the 
method of objective science is based upon an unquestioned “deeply 
concealed subjective ground.” The “philosophical illumination” first 
shows the true sense of the contributions of positive science, as well as 
the true “being-sense” of the objective world, to be transcendental- 
subjective in character.®® The “concealed” dimension of the transcen- 
dental is held to be really brought to view. The realm of experience 
that is “opened up” in its infinitude becomes a field for “a method- 
ological philosophy of work,” and that is intended to provide the 
ground on which all conceivable philosophical and s^-ientific problems 
of the past are to be put and to be decided.®® The pretense of this con- 
tention is so unwarranted that it seems doubtful that Husserl could 
have realized concretely what he was asserting. Even if one could 
allow him the possibility in principle of handling all past philosophical 
problems in his way, it is preposterous to boast of a method for decid- 
ing all scientific problems. That could only be done by shutting one's 
eyes to them, or by dissolving them in intuition, which phenomenology 
as a descriptive method cannot do. Husserl had lived alone too much, 
had practiced his unchallenged monologue too long, and had combed 
over his self-consciousness to such an extent, that to him the term 
“everything” came to mean only the set of correlates of his con- 
sciousness. 

The treatment of history — intellectual and general — carries the basic 
pattern of the discussion to its final consequences. The history of phi- 
losophy, ever since the appearance of the theory of knowledge and 
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the serious attempts at a transcendental philosophy, is portrayed by 
Husserl as a history of mighty tensions between objectivistic and 
transcendental philosophy. Why that is so prominent in intellectual 
history, he does not venture to explain; nor would one expect that it 
could be done on this level of analysis. In the form of the issue of 
materialism vs, spiritualism this ‘‘inner split in philosophical develop- 
ment'’ has long been familiar. Husserl does not specify and apparently 
does not recognize the issues involved by the traditional opposition he 
portrays ; the actors in the drama are nameless. He does not apply a 
historical method in the usual sense, his aim being to make comprehen- 
sible the “teleology" in the historical becoming of philosophy and to 
“clarify" ourselves as its carriers. That is not to view the process 
“from without," as though the temporal stream in which we ourselves 
have become were “a merely external, causal succession," but “from 
within." He is interested in a critical understanding of “the total 
unity of history — of our history." We have our function “as heirs and 
co-carriers of the will-direction going through it," and we owe that to a 
“primal instituting which is at once a post-instituting and transforma- 
tion of the Greek primal instituting." In this is found to lie the “teleo- 
logical" beginning and the true birth of the European spirit in general. 
It would be difficult to say less about history and to miss its real nature 
more than Husserl has done here. He had long ago lost contact with 
concrete historical facts. True, he mentioned such facts as Torquemada 
and the Inquisition in his last period ; but, for his philosophical pur- 
poses, he had forgotten the real facts of history, which are also sordid, 
and which make impossible the carrying-through of a “teleological" 
point of view of this kind. One need not, however, go to the .sweat 
and blood of history to make a demurrer. By attending to the history of 
philosophy itself, any claim to the alleged unity of aspiration can be 
broken down. The conflict between objectivism and transcendentalism 
is, to be sure, a conspicuous one. But the issue is defined in terms of 
Husserl’s own philosophizing. That interpretation goes on within the 
frame of a subjective inquiry. The “elucidation of history by a retro- 
spective inquiry concerning the primal instituting of the aims which 
bind future generations in so far as they live in their sedimented forms, 
but can always be awakened and criticized in a new liveliness" — ^that 
kind of inquiry is the self-reflection of the philosopher about his aims 
and his relations to his spiritual predecessors. The point is, again to 
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make alive, in their “concealed” historical sense, the sedimented con- 
cepts which are the basis of his private and nonhistorical work. Toward 
that end one must free oneself from all prejudices (pre judgments), 
including one’s own “self -evidences,” recognizing that prejudices are 
elements of unclearness deriving from a traditional sedimentation. A 
“historical reflection” of this kind is thus a self-reflection (a “deepest” 
self -reflection) designed to give a self-understanding of one’s aims. 

If there is a historical origin, a “primal instituting,” then it appears 
to Husserl (and this is not proved) that there is also, essentially, a 
“final instituting.” The spirit of the inquiry requires that there be 
complete clarity concerning the truth, by a method for which every 
step is apodictic. Philosophy thus becomes an “infinite task.” The 
present discussion shows how Husserl has derived from post-Kantian 
idealism as well as from Descartes. 

But Husserl insists on turning away from the “self -interpretations” 
of the historical philosophers. Because of his carefully defined sub- 
jective procedure, he feels that he is superior to his predecessors, in 
being so reliable in his own self-inspection. (N.B. : Husserl never “in- 
spected” himself with respect to his actual economic, social, and 
political place in German society, either under the monarchy, to which 
he later looked back with regret at its passing, or under the Weimar 
republic. To the extent to which such “meanings” should have entered 
even his pure reflective consciousness, the self-inspection of the latter 
was empty.) Only in the “final outcome” (or “final instituting”) is 
the aim revealed, only from that point can the unity of all philosophies 
and philosophers be revealed, and an illumination be gained, in which 
one understands the past thinkers as they never could have understood 
themselves.^^ Whether Husserl considered in detail the amazing pro- 
posal to “unify” Catholics, materialists, and “whatnotists,” is doubt- 
ful. Not that a unified theory of intellectual history is impossible: it 
is indeed possible to account for the development of ideas in relation- 
ship to the various conditioning factors of history — social, economic, 
scientific, religious, etc. — by a well integrated logical theory, in which 
due “weight” is given to the various factors. Notable contributions 
toward such a theory have been made in the literature of historical 
materialism. The situation is quite different for the subjective point 
of view, however, and even the most liberal use of suspension and 
“bracketing” of judgments of real events cannot achieve the desired 
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unity. The causal-genetic explanation of intellectual history endeavors 
to account for conflicts, and not to render them unreal, or merely mis- 
taken, whereas the subjective demand for unity misses the actual his- 
torical significance of the conflicts. It appears that Husserl removes his 
view from any possible refutation by what purport to be facts. The 
peculiar truth of such a “teleological view of history,” he states, can 
never be decisively refuted by the citation of documentary “self- 
witnessing” of earlier philosophers ; for it is shown alone in the evi- 
dence of a critical total view, which displays a meaningful final har- 
mony behind the “historical facts" of dociunented philosophies and 
their “apparent oppositions.” 

This view of history not only promises to be sterile but threatens 
to be dangerous, in the “wrong” hands, just as the misuse of the 
concept of “eidetic (essential) intuition” led to bizarre results of a 
mystical kind. At its best, it shows all past thinkers as leading toward 
or away from the “clarity” which Husserl sets up as his ideal of 
reflection. With Husserl as the “final institutor,” who can deny him 
the right to interpret his predecessors in a way they never could have 
achieved? 

Even if it were a successful venture, within well defined limits, the 
aim of “self-understandit^:” as portrayed in the “Crisis” essay could 
not be defended as the sole aim of philosophical reflection. The “pure” 
analysis provided by the subjective method must be justified by its 
value for the solution of theoretical and practical problems, including 
practical social problems. “Pure” reflective analysis has been found to 
be useful, especially in the philosophy of logic. But there are also 
shortcomings and dangers, if one forgets the real place of the loiower 
in nature. Only when used in cooperation with other logical methods, 
and with the special sciences, can such dangers be obviated. For prac- 
tical social problems, however, the subjective procedure is completely 
nugatory. A philosopher who refuses or neglects to take account of 
the pressing practical problems of his day (the well known ones— 
capital and labor, imperialism and war, etc.) is guilty of the cardinal 
error of making his reflection “empty” in a most important respect. 
He may believe that he is grand and noble in his flight from reality, 
in his absorption in an honorific realm of pure ideas, removed “in 
principle” from the “lowly” world about us. But that action may be 
construed as a renunciation of the obligations one has toward society 
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as well as himself. The neglect of practical problems may also take the 
form of vagueness or generality of language, even from a professedly 
naturalistic point of view. To discuss a philosophical theory of value 
and define justice without explicit reference to property relations is 
surely to commit the error of “emptiness.” 

Whether one becomes an active participant in social and political 
movements or not, it is evident that, qua philosopher, one cannot 
afford to disregard the actual content of social experience. One's con- 
ceptual work will not suffer thereby; one will not cease to be a 
philosopher in so doing. Quite the contrary is the case. Instead of 
avoiding all social problems and becoming a “pure” specialist, and 
instead of tacitly falling in line with a “safe,” conservative tradition, 
he becomes a philosopher most worthy of the name, one who sees in 
philosophy a mode of response to important problems in all fields of 
experience, social as well as physical and purely conceptual. 
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no longer a myth, 584 ; Sartrean con- 
cept of, 588 
Freeman, E., 283 
Frege, Gottlob, 137, 496 
French, T. M., 335 
French Encyclopedists, 31, 449 
French materialism, 36 
French Revolution, 44, 132 
freons, discovery of, 410 
Fresnel, Augustin J., 147, 190 
Freud, Sigmund, 301, 318-323 passim, 
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Aristotelian, 562 
“higher forms of life,” 375 
Hilbert, David, 133, 138, 1431, 149 ff. 
Hilferding, Rudolf, 423, 451 
Hingston, R. W. G., 284 
Hipparchus, 154 

historical evolution, role of ideas in, 
59 

historical materialism, 3241, 337, 340- 
356, 369, 372, 629 
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insects, compared psychologically with 


mammals, 229; compared socially 
with man, 266, 280; evolution of, 
228 f. ; ontogenetically considered, 
276; question of “insight” in, 276 
insight, 325 ; analytically considered, 
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Neurath, Otto, 94, 503, 510 
neurosis, 323 f. 
neutral monism, 86, 98 
New England divines, 63 
New England Unitarianism, 63 
new industrial revolution, the, 409-411, 
416 

new scientific revolution, 411 
Newcastle, William Cavendish, Duke 
of, 22 

Newcomb, T., 285 

Newton, Isaac, 36, 62 f., 132, 136 f., 
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sentative theory of, 92 
perception concept, generalization in 
using, 249 

perception process, in early adaptive 
behavior, 262 
perfectibility, x 
Perry, R. B., ix, 631 
personal death, its significance, 582 
personality, 288-315; conflicts of needs 
in, 310-314; definitions of, 288; de- 
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physics, interaction with chemistry, 
biology, 202-220; relation with psy- 
chology in measurement, 486 f. ; 
science of, 482 ff. 
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psychological interpretations of cul- 
ture, limitations of, 341 
psychological process, as related to cul- 
tural, 341 

psychology, as science, 482 ff.; fem- 
inine, 334; relation of, to biology, 
223 

psychosomatic, 333 

Pufendorf, Samuel, Baron von, 62 


Puritans, Puritanism, 17, 22 f., 30 f. 
purpose, alleged proof of, 256; condi- 
tions of appearance of, 257, 261 ff . ; 
ontogeny of, in man, 261 ff. ; rela- 
tion of, to motivation, 270 ff . ; theory 
of, question of innate qualities in, 
271 

purpose concept, 249, 255-257 
purposive action, as directive, 225, 240 ; 
ontogeny of, 276 

purposive attitudes in language, 279 
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reconstruction of experience, 97 
red shift, 175 ff. 

Redfield, Robert, 360 
reduction of vital processes to physico- 
chemical, 225 ff. 
reduction sentences, llOf. 
reductionism, dominance theory con- 
sidered as, 253 ; error of, 244 f., 254 ; 
practice of, opposing comparative 
study, 252 
Reese, T. W., 489 

reflection, 597 ff., 605 ff., 609, 611, 620, 
623ff., 629f. 

reflex thresholds, adaptive function of, 
260 

reflexes, in individual organization, 
228 

Reformation, 14, 42 
Reich, W., 335, 338 
Reichard, Gladys, 371, 383 
Reichenbach, Hans, 503, 513 
Reiser, Oliver L., 237, 242 
relativity, general, 178 f. 
religion, its deistic and pantheistic 
forms, 38; the true, 25 
religious ceremonies in relation to 
economics, 349 
Renaissance, 42, 400 
Renaissance art, 354 
repetition-compulsion, 324 
repetition in experience, distinguished 
from universality, 113 
repetitive labor, manual and mental, 
416 

representation, and delayed response, 
tests of, 275 ; and imagery, capacities 
of, 274 ff . ; in human thinking, 277 
repression, 319 f. 
repressive mechanism, 323, 325 
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role of, in study mechanisms, 223; 
social nature of, 515, 517; slow to 
enter old industries, 403; transforms 
industry, 404; under monopoly, 406- 
408 

scientific industries, birth of, 402; pat- 
tern of, 412-413 
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concept in study of, 265 ff., 273, 380 ; 
types of, in evolution, 227 f. 
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stimulus configuration, 303 
Stirner, Max, 50, 60 
Stoicism, 7, 10, 96 



INDEX 


655 


Stoics, 92 
Stone, J. T., 338 
Stratton, G. M., 261, 286, 309 
Straus, Leo, 31 

structure, relation of, to organization, 
223 
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means of, 366; technological control 
over, 364 

substance, and law, 113 f.; as an ulti- 
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550 ; anti-Platonistic attitude toward, 
555; as real ingredients of world- 
process, 550 ; geometrical, 559 ff ., 
566 f.; not apprehended before in- 
stance is given, 553 ; not capable of 
change, 550; ontological status of. 
549 

universe, astronomical, 153-172; closed. 
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